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I. 

THE  ETIOLOGY  OF  ACUTE   IXFLAM.MATIOXS   OF 
THE  NOSE,   PHARYNX  AND  TONSILS.* 

Bv  Stlart  Mudd,  M.  D.,  Samuel  B.  Grant.  M.  D.,  and 
Alfrkd  Goldman,  !M.  D., 

i  ko.m  the  dep.vrtment  of  patholof.v,  \v.\shington  u.viver- 

sitv    school    of    medicine,  st.  louis,  mo.,  and    the 

laboratory     of     ijiophysics     of     the     cancer 

commission  of  harvard  university,  boston. 


*The  original  experiments  described  in  this  paper  were  chiefly 
performed  at  Wa.shington  University,  St.  Louis,  by  the  above 
authors.  The  paper  itself  is  a  revision  of  a  dissertation  submitted 
by  Stuart  Mudd  and  awarded  for  1920  the  Boylston  Medical  Prize 
of  Harvard  University,  which  is  open  to  public  competition.  By 
an  order  aVopted  in  1S26,  the  Secretary  of  the  Boylston  Medical 
Committee  was  directed  to  publish  annually  the  following  votes: 

1.     That   the    Board   does    not   consider    itself   as    approving    the 
doctrines  in  any  of  the  dissertations  to  which  premiums  may  be 
^   adjudged. 

W       2.     That,  in  case  of  publication  of  a  successful  dissertation,  the 
41  author  be  considered  as  bound  to  print  the  above  vote  in  connec- 
tion therewith. 
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I. INTRODrcTORV. 

That  a  state  of  confusion  exists  as  to  the  etiology  of  the 
acute  inflammations  of  the  up])er  respiraton,-  tract  is  evident 
upon  casual  excursion  into  the  literature.  A  more  patient 
search,  however,  reveals  certain  material,  notably  in  the  form 
of  recent  laboratory  work,  from  which  definite  conclusions  can 
be  drawn,  and  in  whose  light  the  discussions  of  the  "common 
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cold"'  in  the  current  texts  is  clearly  seen  to  be  obsolete.  The 
present  dissertation  is  concerned  with  the  etiology*  of  the  acute 
inflammations  of  the  nose,  pharynx,  and  fauces,  particularly 
with  reference  to  recent  laborator\-  inquiries.  The  question 
of  the  excitation  of  sporadic  infections  by  exposure  of  the 
body  surface  to  cold  is  dwelt  upon  in  considerable  detail — 
much  more  at  length  than  its  relative  importance  desenes. 
indeed — simply  because  the  newer  data  here  presented  are  the 
contribution  of  the  present  authors. 

Since  the  early  days  of  bacteriology,  attempt  has  been  made 
by  the  several  proponents  and  opponents  of  the  infectious 
theor}-  to  refer  the  "common  cold"  on  the  one  hand  to  the 
action  of  a  specific  microorganism,  and  on  the  other  to  various 
environmental  and  constitutional  causes,  such  as  exposure  to 
changes  of  temperature,  the  "lithemic  diathesis,''  and  what 
not.  Although  perhaps  laudable  as  philosophic  ideals,  such 
efforts  to  explain  the  many  phenomena  involved  by  a  single 
cause  are  less  deserving  scientifically,  and  have  met  with  just 
failure.  The  "common  cold"  is,  as  a  matter  of  fact,  in  most 
instances  the  result  of  a  local  infection,  but  there  ire  many 
types  of  "cold"  and  many  infectious  agents  responsible  for 
them ;  and  the  effect  of  various  constitutional  and  environ- 
mental factors  in  determining  infection  is  often  of  great  im- 
portance. Furthermore  there  are  many  acute  inflammations 
of  the  upper  respiratory  tract  not  primarily  due  to  the  local 
action  of  microorganisms,  but  rather  the  local  expression  of 
chemical  or  mechanical  irritation,  of  nervous  reflexes,  of  drug 
intoxications,  of  constitutional  disease,  or  of  anaphylaxis. 

II. BACTKRIOUKiV  OK  TIIK  COMMON    COLD. 

The  studies  of  a  number  of  investigators  have  shown  that, 
although  the  entrance  of  the  nose  is  swarming  with  l)acteria, 
the  flora  of  the  nasal  cavities  jiroper  in  health  are  kept  exceed- 
ingly sparse  by  the  action  of  the  ciliated  epithelium,  the  trick- 
ling of  the  lacrimal  and  mucous  secretions,  the  inhibitory 
action  of  the  mucus,  and  by  phagocytosis.  (Thomson,  1913, 
p.  7.)  The  folds  of  the  pharyngeal  mucosa  and  especially  the 
crypts  of  the  tonsils  are,  on  the  other  hand,  known  to  main- 
tain even  in  health  an  abunclant  flora,  including  often  poten- 
tially pathogenic  organisms  (e.  g.,  see  Davis,  1^)20).     l^acterio- 
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logic  Studies  of  the  nose  and  throat  in  the  course  of  acute 
"colds"  have  usually  shown  the  presence  of  microorganisms 
in  luiwontedly  large  numbers,  often  with  one  form  so  pre- 
dominating as  to  suggest  for  it  an  etiologic  relationship  with 
the  cold.  In  a  number  of  instances  immunologic  and  inocula- 
tion data  have  supported  the  bacteriologic  evidence  and  would 
seem  to  warrant  assumption  of  a  causal  relationship  between 
the  bacteria  and  the  colds  in  question. 

In  1873,  Hiiter  described  a  micrococcus  as  a  cause  of  coryza 
(cited  by  Benham,  1906).  ^ 

Hajek  (1888)  described  a  large  diplococcus,  the  Diplococ- 
cus  coryzae,  in  the  early  stages  of  acute  colds.  He  advances  no 
other  evidence  in  support  of  his  bacteriologic  findings,  how- 
ever. Certainly  in  the  light  of  recent  experience  with  influ- 
enza, the  mere  presence  of  bacteria  in  large  numbers  during 
an  inflammation  cannot  be  regarded  as  valid  ground  for  con- 
sidering them  its  cause.  (For  a  discvission  of  bacteriologic 
methods  in  estimating  the  relationship  of  microorganisms  to 
respiratory  disease,  see  Allen,  1913.) 

Paulsen  (1890),  examining  twenty-four  cases  of  cold,  of 
diverse  clinical  types,  some  with  history  of  exposure  to  other 
persons  with  colds,  and  others  following  exposure  to  chilling, 
found  various  cocci  and  bacilli  as  the  predominating  organ- 
isms. 

Cautley  (1894-95)  found  an  aerobic  diphtheroid  bacillus, 
oval,  with  a  tendency  to  polar  segregation  of  the  protoplasm, 
in  seven  of  eight  cases  of  acute  cold  of  various  types.  The 
infection  started  in  the  trachea,  phar)nx  or  nose.  Cautley, 
believing  the  organism  responsible  for  coryza,  called  it  B.  cory- 
zx  segmentosus.  Gordon  (quoted  by  Benham,  1906)  found 
Cautley's  bacillus  in  all  of  seven  cases  of  cold.  Gordon  in- 
jected two  guinea  pigs  with  the  organism  and  noted  they  were 
sick  a  few  days,  but  recovered.  R.  Prosser  White  (quoted  by 
Benham,  1906)  found  Cautley's  bacillus  in  seventeen  of  twen- 
ty-one cases.  Inoculation  experiments  upon  the  noses  and  gen- 
ital tracts  of  guinea  pigs,  rabbits  and  monkeys  were  negative. 

Benham  (1906)  found  a  diphtheroid  organism  he  regards 
as  identical  with  Cautley's  bacillus  in  twenty  of  twenty-one 
cases  of  cold.  Micrococcus  catarrhalis  was  also  present  in 
manv  cases.     He  concludes :  "in  view  of  the  fact  that  nasal 
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discharge  was  not  a  prominent  featy.re  of  my  series  of  cases, 
it  seems  likely  that  the  diphtheroid  organisms  are  rather  a 
cause  of  a  painful  sore  throat  with  headache,  malaise  and 
muscular  pains,  irritable  cough  and  scanty,  viscid  expectora- 
tion. Whether  they  cause  coryza — a  cold  in  the  head — is  at 
least  open  to  question,  especially  in  view  of  the  presence  of 
M.  catarrhalis  in  nearly  half  my  cases."  Benham  therefore 
gives  Cautley's  B.  coryzae  segmentosus  the  less  committal  name 
of  Bacillus  septus. 

Micrococcus  catarrhalis  was  found  by  R.  Pfeiffer  (quoted 
by  Xeisser  in  KoUe  and  Wassermann's  "Pathogenen  Mikro- 
organismen,"  1913)  in  enormous  numbers  in  the  sputum  of  an 
epidemic  of  mildly  febrile  cases  of  bronchitis.  Gohn  and  H. 
Pfeift'er  (1902)  found  this  diplococcus  in  eighty-one  of  one 
hundred  and  forty  cases  of  respirator)-  tract  infection.  They 
regarded  it  as  a  saprophyte  which  can  under  appropriate  cir- 
cumstances give  rise  to  acute  or  subacute  infection.  .  Bezancon 
and  de  Jong  (1903)  found  this  organism  very  frequently  in 
an  influenza-like  epidemic  in  Paris.  Along  with  M.  catarrh- 
alis they  found  micrococcus  paratetragenus,  pneumococcus, 
Friedlander's  bacillus,  staphylococcus,  streptococcus  and  diph- 
theroids. Dunn  and  Gordon  (1905)  believed  the  micrococcus 
catarrhalis  to  be  the  chief  organism  in  a  severe  epidemic  in 
Hertfordshire  with  clinical  manifestations  in  different  cases 
simulating  cerebrospinal  fever,  influenza  and  .scarlatina.  Allen 
(1906)  made  claim  to  have  isolated  M.  catarrhalis  with  ease 
.from  each  case  examined  in  a  severe  local  epidemic  of  colds  in 
England. 

Neumann  (1902),  as  a  result  of  a  considerably  more  ex- 
tensive and  thorough  bacteriologic  study  than  the  foregoing, 
concluded  that  virulent  diphtheria  bacilli  and  the  pneumococ- 
cus at  least,  perhaps  other  organisms,  could  produce  the  ordi- 
nary cold. 

He  summarizes  as  follows  the  results  of  his  study  of  the 
flora  of  the  noses  of  111  normal  persons  and  of  95  suffering 
from  nasal  affections  of  various  sorts : 

"The  total  number  of  bacterial  species  found  was  V^.  Never- 
theless in  most  cases  there  are  relatively  few  different  species 
found  present  together.  Most  frequently  are  found  diphthe- 
roid bacilli  and  white  micrococci.    Ix?ss  frequently  orange,  gray 
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and  yellow  micrococci,  pneumococci,  streptococci,  Friedland- 
ers  bacilli,  diphtheria  bacilli,  isolated  colon  bacilli,  yeast,  molds, 
mixed  bacilli,  sarcin^e  and  still  a  few  other  organisms. 

"Micrococcus  pyogenes  aibus  is  present  in  86  to  90  per  cent, 
diphtheroids  in  98  per  cent  of  the  cases,  so  that  one  can  justly 
assert  that  the  latter  occur  in  every  sound  and  pathologic  nose. 
The  more  delicate  form  (B.  xerosis)  is  mucji  more  frequent 
than  the  more  luxuriantly  growing  form  (Hofifman's  bacil- 
lus). 

"In  colds  the  pathogenic  organisms,  pneumococcus.  Fried- 
lander's  bacillus,  streptococcus  pyogenes  and  diphtheria  bacillus 
are  more  prominent  than  in  normal  noses. 

"The  diphtheroid  bacillus  is  not  virulent.  Seventy-eight 
strains  cultivated  from  diflferent  noses  in  no  case  killed  guinea 
pigs.  In  a  few  cases  only  weak  infiltrations  appeared  at  the 
site  of  injection.  The  organism  cannot  be  brought  into  rela- 
tionship with  the  origination  of  the  cold  and  is  only  to  be  con- 
sidered as  a  harmless  saprophyte. 

"Certainly  it  is  demonstrated  that  virulent  diphtheroid  ba- 
cilli and  Frankel's  pneumococcus  can  cause  the  clinical  picture 
of  the  common  cold.  Whether  and  in  what  way  other  patho- 
genic germs  are  concerned  in  it,  is  still  to  be  answered. 

"A  specific  cause  of  the  cold  has  not  been  found  in  the  in- 
vestigations." 

Claims  fer  the  bacillus  of  Friedlander  as  a  cause  of  "cold" 
are  advanced,  with  immunilogic  support,  by  Allen  (  UX)6). 
Allen  asserts  that  in  each  of  two  epidemics  of  a  severely  in- 
fective character,  in  every  case  examined  within  the  first  24 
hours,  and  in  some  later,  the  bacillus  was  found.  "It  was  of 
a  very  virulent  stamp,  being  pathogenic  not  only  for  mice 
and  guinea  pigs  but  even  for  rabbits :  it  also  clotted  milk  and 
fermented  broth  with  ease." 

Claims  for  an  etiologic  relationship  are  based  upon  tlie  fol- 
lowing statements,  which,  it  true,  would  seem  to  establish  the 
point : 

"The  appearance  of  the  bacilli  in  the  nasal  passages  of  the 
people  affected  synchron-ized  with  the  onset  of  the  attack. 
•'The  organism  and  colds  disappeared  together. 
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"The  opsonic  index  of  the  patient's  blood,  which  was  par- 
ticularl}'  studied,  to  the  bacillus  of  Friedlander  was  affected 
by  a  cold  precisely  in  the  way  that  would  be  expected  in  the 
case  of  an  infection  by  that  organism — that  is,  it  rose  steadily 
to  a  maximum,  remained  there  for  some  time,  then  steadily 
fell  to  about  unity  during  a  period  of  perfect  freedom  from 
cold.     Second  and  third  attacks  had  precisely  similar  results. 

''The  appearance  in  the  house  of  a  person  whose  nasal  pass- 
ages were  known  to  be  infected  by  the  bacillus  of  Friedlander 
sufficed  to  start  an  epidemic  of  colds  on  several  occasions  ;  and 
from  the  noses  of  such  as  were  examined  the  bacillus  of 
Friedlander  was  also  isolated." 

Work  somewhat  more  convincing  than  any  of  the  foregoing 
has  been  reported  by  Tunniclift*  (1913,  1915)  and  Howell 
(1915).  The  organism  is  an  anaerobic  curved  bacillus.  B. 
rhinitis,  Tunniclift". 

Miss  Tunnicliff,  working  in  Chicago,  found  her  bacillus 
present  in  6  per  cent  of  some  86  normal  noses  examined,  in 
S>8  per  cent  of  82  cases  of  acute  coryza,  and  in  90  per  cent  of 
twenty-odd  cases  of  chronic  rhinitis  with  mucoid  discharge. 

A  slight  rhinitis  was  produced  three  times  in  human  sub- 
jects by  swabbing  a  nose  free  from  l\.  rhinitis  with  a  pure 
culture.  The  infection  began  from  six  to  eight  hours  after 
the  inoculation  and  lasted  about  48  hours.  The  organisms 
were  present  in  fairly  large  numbers  in  the  nose  and  phar)nx 
(in  the  cases  with  pharyngitis),  18  hours  after  the  inocula- 
tion, and  persisted  for  three  days  in  two  of  the  cases.  Cul- 
tures were  made  twice,  and  the  organisms  isolated  in  pure 
culture  both  times.  The  opsonic  index  was  taken  during  two 
of  the  infections.  Both  times  it  fell  bel®w  normal,  rising 
high  above  normal  as  the  infection  disappeared. 

Vaccination  of  two  patients  with  B.  rhinitis  produced  a 
primary  depression  of  the  opsonic  index  followed  by  a  rise 
above  normal. 

Miss  Howell  fovmd  that,  using  B.  rhinitis  as  antigen,  fixation 
of  complement  is  obtained  with  the  sera  of  j^ersons  with  acute 
rhinitis  and  of  persons  injected  with  the  bacillus  after  it  is 
killed  by  heat.  The  fixation  is  most  marked  a  few  days  after 
the  onset  of  the  infection  and  lasts  only  a  short  time.  Sera 
of  normal  persons  and  of  patients  with  various  infectious  dis- 
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eases  do  not  give  complement  fixation  with  the  bacillus  rhinitis. 

It  is  difficult  to  escape  the  conclusion  that  B.  rhinitis  was 
causall}-  related  to  these  cases  of  acute  coryza  about  Chicago. 

That  streptococci  may  be  responsible  for  infections  of  the 
nose,  and  more  especially  the  pharynx  and  tonsils,  has  been 
shown  bv  manv  authors  (vide  Lingelsheim,  1912,  and  Barnes, 
1914,  p.' 67):  ' 

]\Tathers  ( 1917)  made  a  careful  bacteriologic  study,  using 
aerobic,  anaerobic  and  filtration  methods,  of  an  epidemic  of 
acute  respiratory  infection  in  Chicago,  which  resembled  the 
influenza  of  1889-92.  He  concluded  that  a  virulent  hemolytic 
streptococcus  w^as  the  probable  cause.  . 

Floyd  (1920),  as  a  result  of  bacteriologic  study  and  vac- 
cine therapy  of  the  winter  colds  occurring  in  and  around  Bos- 
ton, concluded  that  in  acute  rhinitis  the  organism  commonly 
found  belongs  to  the  staphylococcus  group,  and  that  somewhat 
less  frequently  the  hemolytic  streptococcus  has  appeared.  In 
acute  pharyngitis  "almost  invariably  the  initial  infection  is 
produced  by  the  member  of  the  streptococcus  group." 

Pneumococcus  has  also  frequently  been  recognized  as  con- 
cerned with  infections  of  the  upper  respiratory  tract"  (v.  Abel. 
1892:  Xeufeld  u.  Handel,  1912;  Floyd,  1920). 

Discussion  of  B.  influenzae  has  purposely  been  left  out  of 
this  paper.  Under  this  caption,  how-ever,  may  be  quoted  the 
conclusions  of  R.  \V.  Allen  (1913),  based  upon  some  ten  years 
of  bacteriologic  study  of  the  respiratory  diseases,  in  England. 

"To  summarize,"  he  writes,  "it  would  appear  that  any  of 
the  seven  organisms.  B.  influenzae,  pneumococcus,  streptococ- 
cus, M.  catarrhalis.  AT.  paratetragenus.  B.  septus,  and  bacillus 
of  Friedlander.  alone  or  in  varying  combinations,  niay  be  re- 
sponsible for  a  catarrhal  condition  of  the  upper  respiratory- 
passages.  In  perhaps  40  per  cent  of  cases  one  organism  so 
predominates  as  to  justify  the  conclusion  that  it  is  the  cause 
of  the  attack  :  more  often  two  or  more  organisms  are  associat- 
ed together,  the  B.  influenzae  with  the  pneumococcus  or  M. 
paratetragenus,  the  B.  septus  with  the  M.  catarrhalis  or  M. 
paratetragenus,  so  that  it  becomes  verj'  difficult'  to  decide 
w^hich  organisms  stand  in  a  directly  causal  relations'hip  to  the 
attack.  My  own  belief  is  that  mixed" infections  from  the  be- 
•  ginning  are  fairlv  common. 
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"In  uncomjilicated  purulent  nasal  catarrh  the  streptococcus 
is  the  most  frequent  cause,  next  to  it  the  staphylocccus  aureus. 
When  sinus  complications  coexist  the  F».  infJuenzcC  and  pneu- 
mococcus  are  by  far  the  most  frequent  bacteria  concerned." 

Rlake  and  Cecil  (1920)  have  also  reported  successful  in- 
fection of  monkeys  with  B.  influenzae  introduced  l>oth  into  the 
nose  and  intratracheally. 

Cecil  and  Stefifen  (1921)  have  more  recently  produced  by 
human  inoculation  with  a  freshly  isolated  virulent  strain  of 
r>.  influenzae  an  acute  self  limited  upper  respiratory  infection 
with  local  and  constitutional  symptoms  like  those  of  a  mild 
endemic  influenza  or  severe  coryza. 

Although  any  attempt  at  adequate  discussion  of  the  etiology 
of  epidemic  influenza  is  outside  the  scope  of  the  present  paper, 
its  virus  must  be  included  among  those  capable  of  giving  rise 
to  acute  inflammation  of  the  upper  respiratory  tract.  We 
would  express  our  own  opinion,  too,  that  the  attributes  of  a 
specific,  labile  and  elusive  virus,  to  which  so  many  converging 
lines  of  evidence  have  pointed,  are  extraordinarily  well  filled 
by  the  filterable  virus  which  has  been  the  object  of  the  past 
two  years  of  careful  study  by  OHtsky  and  Gates  at  the  Rocke- 
feller Institute  (Olitsky  and  Gates,  1920,  1921),  and  which  has 
been  isolated  indej^endently  by  Loewe  and  Zeman  (1921).  For 
a  bibliography  and  brief  review  of  "The  Epidemiology  and 
Etiology  of  Influenza"  reference  is  made  to  A.  J.  McLaughlin 
(1920)' 

A  filterable  virus  seems  without  question  to  be  the  causative 
agent  in  the  coryza  of  one  fairly  well  defined  type.  Kruse 
( 1914)  diluted  the  secretion  from  the  nose  of  an  assistant 
with  coryza,  passed  it  through  a  small  Berkefeld  filter,  and 
dropped  a  few  drops  of  the  filtrate  on  the  nasal  mucosa  of 
each  of  twelve  men.  Four  of  them  developed  colds  in  from 
one  to  four  days.  In  a  second  experiment  42  })er  cent  of  thir- 
ty-six subjects  so  inoculated  developed  cor)za  within  from  one 
to  four  days.  Kruse  could  find  no  living  organisms  in  his 
filtrates  by  bacteriologic  methods. 

Foster  (1<>16)  in  repeating  and  extending  this  work,  passed 
through  a  small  Derkefeld  \'  filter,  with  aseptic  precautions, 
the  nasal  secretion  of  persons  suffering  from  acute  colds.  This 
filtrate  he  proved  to  be  free  from  ordinary  bacteria,  both  by 
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aerobic  and  anaerobic  methods.  From  three  to  six  drops  of 
the  fihrate  was  i>laced  in  each  nostril  of  each  of  ten  soldiers. 
Xine  of  the  ten  men  developed  the  usual  symptoms  of  acute 
coryza  in  from  eight  to  thirty  hours.  Inoculated  into  tubes 
of  tissue  broth  or  tissue  ascitic  fluid  under  petrolatum,  after 
the  method  of  Xoguchi  and  Flexner  with  rabies  and  polio- 
myelitis, virus,  this  filtrate  produced  a  growth  which  could  be 
subcultured  apparently  indefinitely.  Specimens  of  these  sub- 
cultures were  again  diluted,  passed  through  a  Berkefeld  filter, 
and  a  few  drops  allowed  to  run  into  the  noses  of  eleven  healthy 
soldiers.  ever\  one  of  whom  developed,  after  an  incubation 
period  of  eight  to  forty-eight  hours,  acute  colds.  Cultures 
from  these  individuals"  nasal  secretions  gave  the  same  appear- 
ance as  the  original  cultures.  They  contained  an  abundant 
groArth  of  a  pleomorphic  virus  varying  from  minute  globoid 
bodies  to  coccoid  forms  larger  than  staphylococci,  the  latter 
apparently  in  some  instances  with  small  globoid  buds.  (Fos- 
ter, 1917.) 

The  clinical  picture  described  by  Foster,  both  for  his  original 
patients  and  for  the  subjects  of  the  inoculation  experiment?, 
is  worth  giving  by  a  typical  case.  The  patient  "complained 
of  lassitude,  chilly  sensations,  sneezing,  unilateral  nasal  stuf- 
finess, dull  frontal  headache  with  a  feeling  of  oppression  over 
the  eyes,  impairment  of  smell  and  moderate  aching  pain  in  the 
extremities.  There  was  the  usual  lacrimation.  a  copious,  thin, 
mucoid  nasal  discharge,  which  excoriated  the  upper  li])  and  the 
aire  of  the  nose,  and  a  very  red,  moist,  swollen  and  boggy 
mucosa.     The  temperature  was  normal."' 

The  contention  of  Prof.  M.  j.  Rosenau,  in  whose  laboratory 
Foster's  work  was  done,  that  this  type  of  acute  coryza  deserves 
to  be  considered  a  clinical  entity,  would  appear  to  be  well 
founded.  It  is  extremely  interesting  that  a  symptom  complex 
has  been  separated  on  purely  clinical  grounds  from  the  re- 
maining congeries  of  nose  and  throat  aflFections.  Coolidge 
(1918.  p.  92)  writes:  "But  there  is  one  form  of  'symptom 
complex"  so  common  and  constant  that  it  migkt  well  be  classed 
as  a  distinct  and  definite  disease,  and  it  is  to  this  disease  that 
the  word  'cold'  is  most  frequently  applied."'  His  description 
of  it  closely  corresponds  to  Foster's. 
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A  sun-ey  of  the  literature  then  would  seem  to  warrant  the 
following  conclusions : 

1.  A  common  and  fairly  well  defined  clinical  entity,  an  acute 
coryza,  exists,  probably  with  the  filterable  virus  of  Kruse 
and  Foster  as  its  causative  agent.  This  affection  is  readily 
communicable  and  probably  does  not  depend  to  any  great  ex- 
tent upon  the  action  of  exciting  factors  in  depressing  the  re- 
sistance of  the  subject.  2.  A  heterogeneous  group  of  pure 
and  mixed  infections  of  the  nose,  pharynx  and  tonsils  exists 
with  various  clinical  pictures — some  closely  approaching  that 
of  Foster,  others  mere  circumscribed  inflammations — and  with 
any  one  of  a  considerable  number  of  bacteria  capable,  under 
appropriate  circumstances,  of  acting  as  causative  agents. 

The  microorganisms  whose  etiologic  roles  seem  to  the 
writer  to  be  best  established  are  pneumococcus,  streptococcus, 
B.  diphtheria?,  P..  rhinitis.  Friedlander's  bacillus,  and  B.  in- 
fluenzas. Strong  bacteriologic  evidence,  unsupported,  however, 
so  far  as  the  writer  knows,  by  immunologic  or  experimental 
data,  has  been  advanced  for  M.  catarrhalis,  B.  septus,  M.  para- 
tetragenus,  and  S.  aureus.  The  possibility  that  still  other 
organisms  may  be  primarily  or  secondarily  involved  is  of 
course  not  excluded.  Wide  variations  in  virulence  exist,  both 
between  different  organisms  and  probably  from  time  to  time 
in  the  same  bacterial  strain  (see  Allen,  1913)  :  some  organisms 
are  doubtless  capable  of  causing  infections  in  epidemic  pro- 
portions, nearly  or  quite  independent  of  accessory  exciting 
factors ;  others  may  exist  as  harmless  saprophytes  upon  the 
mucous  membranes,  causing  infection  onlv  when  the  resist- 
ance of  their  host,  local  or  general,  is  lowered  by  some  exciting 
factor. 

III. — ^EXCESSIVE  CHILLING   AS  AX    EXCITAXT  Ol-'   INFECTION. 

It  is  not  the  purpose  of  the  present  dissertation  to  attempt 
a  sifting  of  the  large  amount  of  evidence,  collected  chiefly  by 
ordinary  and  by  clinical  observation,  which  bears  upon  the 
question  of  the  predisposing  and  exciting  factors  of  upper 
respiratory  infections.  Suffice  it  to  say  that  anything  which 
lowers  resistance,  general  or  local,  may  disturb  the  equilibrium 
between  host  and  parasite  in  the  direction  of  e.xciting  infec- 
tion.    The   present   section   of   this   dissertation   will   concern 
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itself  with  one  particular  factor  only — namely,  exposure  to 
cold. 

In  the  consideration  of  cold  as  an  excitant  of  mucous  mem- 
brane infection  the  issue  has  been  somewhat  confused  by  cer- 
tain other  eflfects  of  chilling.  One  of  the  immediate  results 
of  exposure,  for  instance,  may  be  a  transient  rhinorrhea  hav- 
ing no  necessary  relation  to  "catching  cold."  Again,  a  very 
slight  draft  of  cool  air  may,  in  the  stage  of  onset  of  a  cold, 
be  accompanied  by  a  feeling  of  chilliness  or  even  a  rigor — 
this  is  obviously  an  effect  and  not,  as  it  is  sometimes  wrongly 
considered,  an  antecedent  of  the  infection. 

But,  in  addition,  it  would  seem  to  be  a  fact  attested  by  long 
and  general  e.xperience  that  excessive  exposure  to  cold  may 
be  an  actual  excitant  of  rhinitis,  phar}-ngitis  or  tonsillitis. 
For  history  of  observation  and  thought  on  the  subject,  see  the 
extensive  monograph  by  Sticker  (1916)  on  "Erkaltungskrank- 
heiten  und  Kalteschaden." 

Certainly  the  weight  of  authority  is  in  support  of  this  thesis. 
Of  the  laryngologic  texts,  the  following  recognize  chilling  as 
an  efficient  factor  in  exciting  infection:  Grayson  (1902),  Bal- 
lenger  (1908),  Coaklev  (1914).  Kvle  (19'l4),  Wright  and 
Smith  (1914).  Phillips' (1919).  and  Tilley  (1919).  However, 
Thomson  (1913)  and  Coolidge  (1918)  are  skeptical.  In  sup- 
port of  the  affirmative  are  Marchand,  in  Krehl  u.  Marchand's. 
Handbuch  d.  Allgemeinen  Pathologie  (1908),  Lingelsheim  in 
KoUe  u.  Wassermann's  Handbuch  d.  pathogenen  Mikro- 
organismen  (1912),  Packard  in  Osier  and  ]^IcRae*s  Modern 
Medicine  (1914),  Barnes,- "The  Tonsils"  (1914),  Barker, 
Monographic  Medicine  (1916),  Sticker  (1916),  in  the  Enzy- 
klopodie  der  Klinischen  ^ledizin.  MacCallum's  Pathology' 
(1920),  and  Rosenau  (1920),  The  experiments  of  Miller  and 
Noble  (1916),  who  have  shown  that  tlie  liability  of  rabbits  to 
respiratory  infection  by  B.  bovisepticus  is  heightened  by  ex- 
posure to  cold  after  overheating  or  by  overheating  after  chill- 
ing are  extremely  suggestive  in  this  connection.  \\  e.  too, 
have  obtained  some  ex|ieriniental  evidence  (^[udd  and  Grant. 
1919;  Grant,  Mudd  and  Goldman,  1920 j,  as  will  be  shown 
later,  which  would  seem  to  afford  support  to  the  thesis  that 
mucous  membrane  infection  may  he  excited  by  chilling  tlie 
bodv  surface. 
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What  would  seem  to  be  conclusive  evidence  in  establishing 
excessive  exposure  to  cold  as  an  efficient  excitant  of  acute 
upper  respiratory  affections  has  recently  come  from  Germany 
in  the  form  of  statistics  for  large  bodies  of  troops  during  and 
before  the  war  (Schade.  1919).  The  data  in  brief  are  as  fol- 
lows : 

(a)  Comparison  of  the  incidence  of  disease  during  the  mild 
winter  of  1915-16  and  during  the  very  severe  winter  of  1916- 
]7.  'ihe  increase  of  disease  incidence  rose  to  almost  twice 
the  total  in  1916-17;  the  largest  single  factor  in  this  increase 
was  the  heightened  incidence  of  respirator}-  attections.  which 
in  February,  1917,  rose  to  7.6  times  the  usual  summer  rate. 

(b)  Comparison  of  sickness  among  8,000  infantry  troops  of 
whom  one  part  (2,700  men)  were  subjected  for  three  days 
and  nights  to  conditions  of  severe  cold  and  wet,  while  the  rest 
stayed  behind  during  the  same  weather  in  village  quarters.  In 
spite  of  hardening  by  the  three  previous  years  of  trench  war- 
fare, the  incidence  of  acute  respiratory  diseases,  "rheumatic 
diseases"  and  acute  urinary  afYections,  chiefly  acute  bladder  irri- 
tation with  diurnal  and  noctural  enuresis,  was  four  times  as 
great  among  the  exposed  as  among  the  sheltered  troops. 

(c)  Comparison  of  sickness  among  8.000  infantrymen  of 
whom  one  part  (4,500  men)  were  exposed  three  days  and 
nights  to  extreme  cold  ( — 9"^  to  — 12°  C.  midday  temjjera- 
ture),  accompanied  by  a  sharp,  gusty  wind,  while  the  remain- 
ing 3,500  men  were  in  sheltered  quarters.  The  exposed  troops 
comprised  160  cases  of  "exposure  disease" — i.  e..  128  acute 
respiratory  cases,  28  of  rheum.atism.  4  of  severe  bladder  irri- 
tation, and  4  of  freezing.  Reckoned  on  a  basis  of  equal  num- 
bers of  men,  the  sheltered  troops  had  only  40  cases  of  "ex- 
posure disease"'  and  1  of  freezing. 

(d)  Comparison  of  daily  incidence  during  three  months 
of  diseases  of  the  respiratory  tract  with  that  of  "rheumatic"' 
affections  among  8,000  troops.  The  curves  are  clearly  parallel. 
(  )n  tlie  same  days  in  which  the  number  of  cases  of  res])iratory 
tract  catarrh  increased  the  cases  of  rheumatic  pain  l>ecame 
more  numerous  also. 

(e)  Comparison  of  incidence  of  "diseases  of  exposure"  (see 
above)  with  that  of  cases  of  freezing.  Daily  curves  for  8  (XX) 
troops  show  ])arallelism. 


ACL'TK  IXFI.AM  N[.\TI()XS  OF  XOSK,  I'HAKVXX.  TOXSILS.  15 

The  sanitary  reports  of  the  Prussian  war  ministr}-,  compris- 
ing all  detected  diseases  among  all  the  men  of  F'russia,  Saxony 
and  W'iirtemberg  in  compulsory  military  service  (more  than 
a  half  million  annually)  have  been  analyzed  and  plotted  for 
monthly  intervals  over  twelve  years.  Of  upper  respiratory 
diseases,  excluding  tonsillitis,  428,714  cases  are  included;  of 
"acute  muscular  rheumatism."  72,179  cases,  and  of  "frost  bite,'' 
12,8^8  cases.  Always  the  upper  respiratory  diseases  show  in 
January  and  February  their  steep  winter  rise ;  year  by  year  the 
incidence  of  "muscular  rheumatism"  and  of  frost-bite  follow 
in  astonishing  parallelism. 

The  curves  of  incidence  b}-  month  for  the  whole  twelve 
years  combined  are  also  given.  The  curve  for  frost  bite  rises 
from  the  base  line  in  October  steadily  to  a  crest  in  Februar}- 
and  returns  to  the  base  line  in  May.  It  is  nearly  symmetrical 
and  of  the  form  of  the  familiar  frequency  polygon.  The  curve 
for  tonsillitis  (271,852  cases)  rises  closely  parallel  to  the  frost 
bite  curve  from  December  to  its  peak,  almost  identically  placed 
in  February,  and  descends  again  almost  parallel  until  April. 
The  tonsillitis  curve  is  distinguished,  however,  by  a  small  sec- 
ondan,-  peak  in  November  and  by  its  slope  becoming  less  steep 
during  the  spring  and  summer  so  that  the  base  line  is  not 
approached  before  the  October  rise  begins.  The  curve  for 
upper  respiratory  diseases,  exclusive  of  tonsillitis,  runs  nearly 
parallel  to  that  of  tonsillitis,  including  the  secondar)'  mode  in 
November,  but  reaches  its  summit  in  January. 

Such  close  parallelism,  as  Schade  also  gives  curves  to  show, 
is  not  to  be  found  between  the  incidence  of  diseases  of  expo- 
sure and  air  temperature :  it  is  apparently  with  the  cooling 
power  of  the  air,  as  determined  by  temperature,  humidity  and 
air  movement,  and  expressed  in  the  frequency  of  frost  bites, 
that  the  parallelism  exists. 

It  is  difficult  to  see  how  one  could  study  the  curves  and  yet 
escape  the  conclusion  of  the  author  that  "chilling  by  the  weath- 
er and  the  occurrence  of  respiratory  tract  catarrh  stand  cer- 
tainly in  the  closest  correlation." 

Incidentally,  to  digress  for  a  moment,  the  efficacy  of  the 
common  respiratory  affections  in  lowering  resistance  and  pre- 
paring the  way   for  the  specific  infections  of  mumps,  scarlet 
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fever  and  measles  is  shown  in  other  curves  in  this  most 
illuminating-  paper. 

In  all  fairness  it  should  be  said,  however,  that  Schade's 
military  statistics  cannot  be  used  without  some  reservation  in 
interpreting  conditions  of  ordinary  civilian  life.  It  seems  quite 
probable  that  actual  lowering  of  body  temperature  may  have 
played  a  much  more  important  role  in  the  incidence  of  respira- 
tory disease  in  his  statistics  than  most  students  of  the  subject 
believe  it  does  in  ordinary  life. 

It  is  probable,  too,  that  in  the  general  population',  where  the 
physical  condition  does  not  average  so  high  as  among  the 
young  men  studied  by  Schade,  and  where  exposure  is  not  so 
severe,  the  element  of  contagion  would  play  a  much  larger 
and  weather  a  much  smaller  part  in  determining  incidence  of 
respiratory  affections.  However,  even  here,  excluding  the 
great  epidemics,  influenza  and  pneumonia  begin  with  the 
frost,  became  severe  when  the  temperature  averages  below 
freezing,  reach  a  maximum  when  the  temperature  is  lowest 
and  then  decline.    (J.  Am.  M.  Ass.,  editorial,  1920,  Ixxv.  1500.) 

As  to  the  mechanism  of  excitation  of  infection  by  chilling 
the  skin,  current  opinion  has  gone  curiously  astray.  Since 
the  classic  studies  of  Pasteur  with  anthrax  and  fowls  with 
wet  feet  many  authors  have  shown  that  animals  whose  blood 
temperature  has  been  lowered  may  show  decreased  resistance 
to  bacterial  infection  (Marchand,  1908).  Trommsdorf  (1906) 
further  believed  he  showed  in  such  animals  a  decreased  mo- 
tility and  phagocytic  activity  of  the  leucocytes  and  a  dimin- 
ished capacity  for  regeneration  of  alexine  and  for  elaboration 
of  specific  antibodies.  (For  literature  on  this  subject,  see 
Foord,  1918.)  But,  as  Marchand  himself  says,  and  as  our 
cxj>eriments  would  indicate  (see  below),  no  such  con- 
siderable lowering  of  body  temperature  occurs  in  the  ma- 
jority of  instances  of  exposure  responsible  for  excitation 
of  the  common  upper  respiratory  infections.  Conditions  in  the 
existing  animal  experiments  are  not  properly  comparable  to 
the  conditions  of  "catching  cold"  in  man  :  we  must  look  else- 
where for  an  explanation. 

The  theory  commonly  advanced  has  been  that  cutaneous 
chilling,  driving  the  blood  inward,  produces,  by  mechanical  or 
reflex  means,  or  both,  congestion  of  the  internal  organs.     In- 
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deed  such  congestion  has  been  demonstrated  in  animal  experi- 
ments by  a  number  of  authors:  Lassar  (1880)  sectioned  the 
lungs,  livers  and  hearts  of  animals  after  immersion  in  ice 
water,  and  found  their  vessels  greatly  dilated.  Schiiller  ( 1881) 
was  shown  congestion  of  the  arteries  and  veins  of  the  pia 
mater  in  animals  chilled  by  application  of  cold  compresses. 
Rossbach  (1901),  Kisskalt  (1901)  and  others  have  made  sim- 
ilar observations  upon  the  epithelium  of  the  exposed  trachea. 
Winternitz  (1881)  has  demonstrated  an  increase  in  the  volume 
of  the  arm  of  a  human  subject  immersed  in  a  cold  sitz-bath, 
a  decrease  in  the  arm's  volume  when  the  bath  water  was  warm. 
Many  authors  have  assumed  that  such  findings  apply  equally 
well  to  the  human  nose  and  throat.  The  common  obser\-ation 
that  chilling  may  in  a  few  minutes  be  followed  by  a  feeling  of 
stuffiness  in  the  nose,  has  seemed  to  lend  plausibility  to  such 
an  assumption.  That  it  is  nevertheless  absolutely  at  variance 
with  what  actually  occurs  in  the  nasal  cavity,  nasopharynx, 
oropharynx,  tonsils  and  palate  is  shown  by  the  experiments 
to  be  described  below. 

EXPERIMENTAL    STUDIES    OF   VASOMOTOR    REACTIONS    OF    HUMAN 
SUBJECTS   TO   CHILLING    OF    THE    BODY    SURFACE. 

Inquiry  as  to  how  the  human  upper  respiratory-  mucous 
membranes  are  affected  by  chilling  of  the  body  surface  has 
been  undertaken  by  the  present  authors.  (Mudd  and  Grant, 
1919;  Grant,  Mudd  and  Goldman,  1920).  The  mucous  mem- 
branes of  the  palate,  faucial  tonsils,  oropharynx  and  naso- 
pharynx and  of  the  nasal  cavity  have  been  studied,  primarily 
with  regard  to  the  vasomotor  changes  reflexly  effected  in  them 
by  chilling;  and  in  the  more  recent  work  the  changes  in  the 
bacterial  flora  occurring  during  the  chilling  experiments  have 
also  been  considered. 

Methods. — The  experiments  were  performed  upon  human 
subjects,  for  the  most  part  third  and  fourth  year  medical  stu- 
dents and  recent  graduates. 

Of  the  several  criteria  of  vascular  condition,  heat  seemed 
most  readily  susceptible  of  quantitative  study.  Estimation  by 
inspection  of  the  redness  of  the  mucosae  was  used  as  a  check. 

To  follow  superficial  temperature  changes  in  the  sites  under 
consideration  by  the  direct  application  of  thermometers  was 
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quite  impracticable.  1  hermogalvanonietry  was  oi  neces.sity 
employed  therefore. 

Apparatus  used :  Two  similar  three-element  thermopiles 
were  made  up  of  German  silver  and  of  copper  wire.  In 
making  each  thermopile,  three  lengths  of  the  German  sil- 
ver wire  about  a  yard  long-  were  soldered  alternately  to 
three  pieces  of  copper  wire  of  the  same  length.  The 
wires  were  then  folded  together  to  make  a  single  bundle  of 
six  strands  with  three  German  silver-copper  junctions  at  one 
end  for  application  to  the  surface  of  unknown  temperature, 
and  two  junctions  and  a  loose  end  of  copper  and  another  of 
German  silver  at  the  other  end  of  the  bundle,  which  was  to  be 
kept  at  a  known  temperature.  To  each  of  the  loose  ends  was 
soldered  a  copper  wire  leading  to  a  rocking  key.  The  known- 
temperature  end  of  the  thermopile  was  packed  in  cotton  with 
a  sensitive  thermometer  in  a  test  tube  suspended  in  the  room 
by  a  clamp  about  its  neck,  or  packed  in  a  thermos  bottle  con- 
taining ice  water. 

A  second  .three-element  thermopile  was  similarly  arranged 
and  connected  to  the  rocking  key.  From  this  key  copper  wires 
were  led  to  a  D'Arsonval  galvanometer.  Thus,  by  pushing 
down,  successively,  the  two  ends  of  the  rocking  key,  each  of 
the  thermopiles  could  be  brought  successively  and  separately 
into  circuit  with  the  galvanometer. 

The  unknown-temperature  end  of  the  mucous  membrane 
thermopile,  when  applied,  was  continuously  bathed  in  mucus, 
containing  electrolytes.  Its  terminals  had  therefore  to  be  in- 
sulated from  each  other;  this  was  accomplished  by  dipping 
them  repeatedly  into  an  alcoholic  solution  of  shellac.  The  skin 
thermopile  was  similarly  protected  against  short  circuiting  by 
sweat.  The  adequacy  of  the  insulation  was  proved  by  cali- 
brating the  thermopile  both  in  salt  solution  and  in  distilled 
water. 

The  sensitivity  of  the  apparatus  above  described  was  such 
that  one  millimeter  deflection  on  the  galvanometer  scale  indi- 
cated a  temperature  difference  of  about  one-tenth  degree 
centigrade  between  the  two  ends  of  the  thermopile  in  the  cir- 
cuit. 

For  calibration,  the  unknown  temperature  terminals  of  the 
thermopile  were  bound  with  elastic  about  the  bulb  of  a  sensi- 
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tive  thermometer,  and  this  was  immersed  in  a  suspended  test 
tube  of  distilled  water  or  salt  solution. 

This  test  tube  was  again  suspended  in  a  beaker  of  water 
containing  a  stirrer.  The  temj>erature  of  the  outer  beaker 
was  slightly  raised  at  intervals,  the  water  in  the  beaker  and 
test  tube  stirred  until  a  constant  temperature  had  been  reached, 
and  the  thermometer  and  galvanometer  readings  then  taken. 
The  calibration  curves  constructed  from  the  data  thus  ob- 
tained were  found  to  deviate  appreciably,  though  very  slightly, 
from  straight  lines.  Temperatures  were  therefore  taken  from 
the  curves  directly. 

Application  of  the  thermopile  terminals.  The  phase  of  the 
thermogalvanometric  studv  of  the  skin  and  mucous  surfaces 
which  presented  a  new  problem  was  that  of  applying  the  un- 
known temperature  ends  of  the  thermopiles.  They  had  to  be 
so  fixed  upon  the  site  to  be  studied  that  they  would  remain  in 
unchanged  position,  under  constant  and  light  pressure,  and  in 
such  a  way  as  not  to  interfere  with  the  rise  and  fall  of  tem- 
perature in  the  surfaces  under  them  in  response  to  changing 
vasomotor  conditions.  The  first  two  requirements  were  met 
by  fastening  the  thermopile  wires  upon  stiff  carriers  which  we 
may  designate  as  "applicators,"  and  then,  in  the  early  work, 
fastening  the  latter  to  the  appropriate  surfaces  by  strips  of 
adhesive  plaster.  \'arious  applicators  of  carved  wood  and  of 
wood  padded  with  cotton  covered  with  adhesive  plaster  were 
tried  and  rejected  because  they  interfered  with  the  normal 
loss  of  heat  from  the  surfaces  under  them.  Applicators  sat- 
isfactory in  all  respects  were  finally  made  from  galvanized 
iron  wire.  A  medium  size  was  used,  such  that  it  could  be 
twisted  and  hammered  into  the  required  shapes,  yet  would 
bear  considerable  pressure  without  deformation.  Xo.  13  wire 
proved  most  satisfactory. 

.  The  several  applicators  used  in  the  experiments  to  be  con- 
sidered below  are  shown  in  Fig.  1  and  Fig.  2.  Each  consists 
of  a  body  along  which  the  thermopile  wires  are  strung  and 
■supports  placed,  and  a  tip  just  large  enough  to  allow  the  three 
terminals  of  the  thermopile  to  be  twisted  around  it.  The  tip 
is  so  shaped  as  to  conform  to  the  contour  of  the  surface  against 
which  it  is  to  hold  the  thermopile  terminals.  The  terminals, 
although  insulated  with  shellac  as  described  above,  are  sepa- 
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Fig.  1.  Applicators:  A.  for  skin;  A",  same,  applied:  B.  for  soft 
palate;  C,  for  faucial  tonsils;  D,  for  oropharynx,  ready  for  appli- 
cation;  E,  for  nasopharynx. 
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rated  from  the  metal  tip  by  a  single  strip  of  adhesive  plaster  as 
a  further  safeguard  against  short  circuiting.  (See  Fig.  1,  A' 
and  D,  and  Fig.  2,  F.) 

The  skin  applicators  (Fig.  1,  A  and  A')  are  so  shaped  as  to 
form  a  bridge,  resting  stably  on  a  support  at  either  end,  one 
of  which  is  the  tip,  bearing  the  terminals.  Across  this  raised 
bridge  are  placed  the  adhesive  straps  which  hold  the  device  in 
position  oil  the  skin.  The  tip  rested  usually  either  in  the  sub- 
ject's supraclavicular  fossa  or  on  the  forehead. 


Fig.  2.  Tonsillar  applicator  and  holder:  A  and  C.  ball  and  socket 
joints  made  by  metal  spheroids  and  blades  of  head  mirror;  B,  set 
screw  for  tightening  joints  at  A  and  C;  D.  set  screw  for  fastening 
applicator  in  holder;  E,  applicator;  T,  tip  bearing  thermopile  ter- 
minals. 

The  mucous  membrane  applicators  (Fig.  1,  B,  C,  D  and  E) 
were  slung  in  the  subject's  0])en  mouth  by  a  long  adhesive 
strip  (Fig.  1,  D),  which  supported  the  body  of  the  applicator, 
then  passed  up  just  in  front  of  the  corners  of  the  mouth  and 
was  fastened  on  the  subject's  two  cheeks.  The  hp  of  the  ap- 
plicator held  the  thermopile  terminals  against  the  particular 
site  on  the  palate,  tonsil  or  pharynx  whose  temi)erature  changes 
were  studied.     The  other  end  of  the  applicator  projected  out 
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of  the  subject's  mouth  and  bore  a  small  weight.  Thus  the 
whole  device  when  in  position  constituted  a  lever  whose  ful- 
crum was  the  supporting  adhesive  strip,  whose  short  arm  was 
weighted  and  the  tip  of  whose  long  arm  held  the  thermopile 
end  against  the  mucous  surface. 

In  the  experiments  upon  the  faucial  tonsils  this  method  was 
much  improved  upon.  Into  one  arm  of  a  Doyen  mouth  gag 
(Fig.  2)  a  small  brass  sphere,  A,  was  screwed.  A  second  brass 
sphere  bearing  a  groove  closed  by  a  set  screw.  D,  was  made. 
The  two  spheres  were  connected  by  means  of  the  blades  of  an 
ordinary  head  mirror,  C.  The  blades  could  be  clam^^ed  stably 
upon  the  spheres  by  means  of  a  second  set  screw,  B.  The  ap- 
plicator, E,  so  shaped  as  to  have  its  tip  fit  against  the  tonsil, 
was  held  in  place  in  its  groove  by  the  set  screw,  D.  By  vary- 
ing the  shape  and  position  of  the  applicator  and  arranging 
properly  the  two  joints  at  A  and  C,  any  desired  application 
could  be  made.  The  subject's  teeth  were  protected  from  the 
metal  gag  by  rubber  as  shown  in  the  drawing. 

The  applicator  holder  for  the  nasal  cavity  experiments  con- 
sisted of  a  plate  of  strong  but  slightly  flexible  fiber  board, 
about  1.5  mm.  in  thickness,  so  shaped  that  it  could  be  firmlj' 
held  between  the  subject's  teeth,  and  cross  hatched  with  a  fine 
saw  to  prevent  slipping,  into  which  was  screwed  a  metal  sphere 
like  that  of  Fig.  2,  A,  connected  through  metal  blades  to  a 
second  sjiheroid  with  groove  and  set  screw,  as  in  Fig.  2.  The 
arrangement  of  the  applicator  and  thermopile  wires  was  like 
that  of  Fig.  2,  except  that  the  applicator  was  straight  and  its 
terminal  loop  for  the  thermopile  tips  was  verv  small.  The 
subject  held  his  lips  tight  closed  over  the  fiber  board  plate. 

Arrangement  of  the  subject :  The  experiments  were  per- 
formed in  a  constant-temperature  room,  kept,  on  the  average, 
between  eighteen  and  nineteen  degrees  centigrade.  The  sub- 
ject entered  the  room  undressed  save  for  shoes  and  socks,  but 
warmly  wrai)])ed  in  loose  garments.  Throughout  an  experi- 
ment he  sat  in  unchanging  position,  tongue  held  flat  on  the 
floor  of  his  mouth,  and  applicator  in  position.  The  sites  on 
which  the  a]M)licators  were  placed  were  of  course  never 
wrapped  and  were  protected  from  direct  chilling.  The  ex- 
l)erimenter  removed  and  reapplied  the  wraps  without  disturb- 
ing the  subject.     Chilling  was  effected  by   (a)    removing  the 
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wraps:  or  (b)  unwrapping  and  applying  cold  wet  towels  to 
the  subject's  back;  or  (c)  unwrapping  and  turning  an  electric 
tan  upon  the  subject's  back.  The  third  method  was  found  to 
be  by  far  the  most  efficacious. 

In  the  earlier  experiments  very  considerable  difficulty  was 
exj)erienced  because  of  the  necessity  for  swallowing  the  saliva 
and  mucus  secreted  in  excessive  amounts  imder  these  circum- 
stances. This  difficulty  was  subsequently  minimized  by  con- 
tinuously evacuating  the  liquids  in  the  mouth  throtigh  a  glass 
tube — the  ordinary  saliva  ejector  tube  of  the  dentists — con- 
nected through  rubber  tubing  with  a  suction  pump  on  a  water 
faucet. 

Factors  determining  superficial  temperature  changes :  The 
factors  determining  the  temperature  changes  in  the  .•^kin  and 
mucous  surfaces  during  the  course  of  an  experiment  may  now 
readily  be  understood.  The  skin  is  a  surface  constantly  being 
heated  from  below  by  the  circulating  blood  in  the  cutaneous 
vessels  (and  to  a  less  extent  by  direct  conduction  of  heat  from 
the  deeper  tissues),  and  constantly  losing  heat  by  evaporation 
of  moisture,  and  by  radiation,  conduction  and  convection  to 
the  cold  air  of  the  room  to  which  it  is  exposed.  Since  the  tem- 
perature of  the  room  (and  of  the  deeper  body  tissues)  remains 
virtually  constant  throughout  tlie  experiment,  the  skin  tem- 
perature depends  primarily  upon  two  variable  factors,  viz., 
(a)  the  blood  temperature  and  (b)  the  amount  of  blood  per 
unit  of  time  which  circulates  through  the  cutaneous  vessels. 
Of  these  the  latter  is  incomparably  the  more  important.  For 
although  a  rise  or  fall  in  blood  temperature  would  of  course 
tend  to  effect  a  corresponding  change  in  skin  temperature,  yet 
such  blood  temperature  changes  under  the  conditions  of  our 
experiments  were  found  to  take  place  only  to  a  relatively  slight 
degree.  It  is  a  fact  of  much  greater  moment  that,  as  more 
blood  circulates  through  the  skin,  the  superficial  temperature 
must  rise,  that  as  the  cutaneous  vessels  are  constricted  the 
superficial  temjjerature  must  fall. 

For  theoretical  completeness,  alterations  in  rate  of  evapora- 
tion of  sweat  must  also  be  considered.  However,  with  the  sud- 
den changes  from  warmth  to  chilling  and  vice  versa  used  in 
our  experiments,  sweat  evaporation  changes  must  have  played 
a  small  part ;  and  whatever  part  they  did  play  must  have  been 
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simply  to  make  less  striking  the  primarily  important  effects 
of  vasoconstriction  and  vasodilation.  For  example,  chilling 
the  body  surface  was  found  experimentally  to  cause  a  sharp 
fall  in  superficial  temperature  due  to  ret^ex  cutaneous  vasocon- 
striction. But  this  same  chilling  would  decrease  the  produc- 
tion of  swjcat  and  the  rate  of  sweat  evaporation  and  hence  tend 
to  prevent  the  fall  in  temperature  incident  to  vasoconstriction ; 
and  similarly  for  warming  the  body,  mutatis  mutandis. 

Also  in  the  mucous  membranes  the  factor  of  prime  impor- 
tance in  effecting  temperature  changes  is  that  of  vasomotor 
tone.  Blood  temperature,  because  of  its  relative  constancy,  is 
of  minor  interest.  Room  temperature,  rate  of  evaporation  of 
liquids  and  conduction  of  heat  to  the  surface  from  deeper  tis- 
sues are  all  virtually  constant  throughout  the  experiment,  and 
so  require  no  consideration.  A  third  factor  of  consequence 
operating  here  must,  however,  be  considered,  namely,  changes 
in  rate  and  volume  of  respiration.  We  may  assume  the  mu- 
cous membrane,  warmed  by  the  circulating  blood,  to  be  losing 
heat  in  three  ways:  (a)  by  direct  radiation  through  the  open 
mouth,  (b)  by  inhalation  of  cool  air  and  exhalation  of  warm 
air  in  respiration,  and  (c)  by  conduction  down  a  thermal  gra- 
dient established  through  the  air  in  the  mouth,  and  especially 
along  the  metal  applicator,  to  the  cold  room  outside.  From 
what  has  been  said  above,  it  is  evident  that  the  rate  of  heat 
loss  by  (a)  radiation,  and  (c)  conduction,  was  kept  virtually 
constant  throughout  each  experiment.  In  all  tli€  experiments 
cited  below  (b)  respiration  was  carefully  controlled — rate  of 
breathing  in  time  with  a  metronome,  and  depth  by  the  use  of 
a  thoracic  and  abdominal  ])neumograph  writing  on  a  smoked 
(inuii  ill  sight  of  the  subject.  , 

Finally,  the  effects  of  air  currents  and  eddies  in  the  experi- 
mental room  must  be  considered.  Although  the  sites  of  ap- 
])lication  of  the  thermopiles  were  i)rotccted  from  the  direct 
draft  of  the  fan,  minor  currents  and  eddies  were  necessarily 
set  up  in  the  small  closed  room,  and  the  direct  cooling  eft'ect 
of  these  upon  the  exposed  skin  could  not  be  eliminated.  This 
direct  cooling,  as  closely  as  we  have  been  able  to  estimate  it, 
probably  amounted  usually  to  between  one-third  and  one-half 
of  the  observed  skin  temperature  fall.  The  curves  should  be 
studietl  with  this  correction  in  mind.     On  the  other  hand,  it  is 
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obvious  that  in  experiments  in  which  the  mouth  was  closed 
and  the  appHcator  upon  the  pharyngeal  wall,  currents  in  the 
room  could  not  have  entered  at  all  into  the  depression  of  mu- 
cous' membrane  temperature.  Similarly  with  the  applicator 
in  the  nasal  cavity  and  nose  breathing,  or  on  the  palate  or 
pharyngeal  wall,  even  with  the  mouth  open,  direct  cooling  by 
air  currents  in  the  room  have  entered  but  slightly  or  not  at  all 
into  the  observed  mucous  membrane  temperature  fall.  The 
effect  of  the  air  currents,  then,  has  been  to  make  appear  less 
striking  in  comparison  with  those  of  the  skin  the  vasocon- 
strictor reflexes  of  the  mucous  membranes  with  chilling  of  the 
body  surface. 

The  thermopiles  when  applied  to  such  surfaces  under  the 
conditions  described  do  not  record  precisely  the  absolute  tem- 
peratures of  the  surfaces  as  they  would  in  the  absence  of  the 
thermopiles.  However,  we  believe  that  this  method  does  aft'ord 
an  accurate  and  sensitive  means  of  recording  superficial  tem- 
perature changes,  and,  through  these,  states  of  vasomotor  tone, 
and  it  is  with  these  that  we  are  concerned.  Measurement  of 
the  absolute  mucous  membrane  temperature,  if  desired,  could 
be  effected  by  a  modification  of  the  method  used  for  the  skin 
by  Benedict.  ^liles  and  Johnson   (1919). 

Control  Experiments. — In  order  to  determine  the  validity 
of  mucous  membrane  temperature  as  a  criterion  of  vasomotor 
tone  it  was  necessary  to  study  changes  eft'ected  in  respiration, 
blood  pressure  and  blood  temperature  by  the  conditions  of  our 
experiments.  Without  going  into  detail,  the  results  of  these 
control  observations  may  be  briefly  summarized. 

Chilling  the  body  surface  has,  both  in  our  controls  and  in 
animal  experiments  (Ansiaux,  1889,  p.  569)  increased  the 
volume  of  respiratory  change,  and  this  in  turn  often  depressed 
mucous  membrane  temperature.  It  was  for  this  reason  that 
control  of  respiration  by  metronome  and  pneumographs  was 
necessary. 

Blood  pressure  was  not,  in  the  two  trials  made,  significantly 
altered  by  chilling.  Animal  experiments  have  shown  an  initial 
rise,  followed,  in  instances  of  extreme  chilling  with  depression 
of  blood  temperature,  by  a  progressive  fall  (Mafchand,  1908, 
p.   125.  and  Ansiaux,   1889).     The  depression    of    superficial 
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temperature  observed   with   cutaneous   chilling  was   therefore 
not  the  result  of  lowered  blood  pressure. 

Pilood  temperature,  as  has  been  said,  underwent  only  slight 
alterations  during  the  course  of  our  experiments.  So  efficient 
is  the  heat  regulating  mechanisiii  in  man,  indeed,  that  during 
chilling  the  blood  temperature  rose  very  slightly,  to  undergo 
a  slight  fall  on  cessation  of  chilling.  (Fig.  3.)  I,iebermeister 
(1860)  found  essentially  similar  changes  in  axillary  tempera- 
ture with  chilling  of  the  skin. 


Fig-  3.  Blood-temperature  control:  (a)  electric  light  is  reflected 
on  thermometer;  (b)  light  removed;  (c)  unwrapped;  (d)  wrapped; 
(e)  unwrapped,  fan  on;  (f)  fan  off,  wrapped;  (g)  muscles  of  sub- 
ject under  tension;  (h)  subject  feels  warm;  (i)  subject  sits  com- 
fortabl.v,  skin  seems  flushed;  (j)  subject  feels  cold;  (,k)  unwrapped, 
cold  towels  to  back;  (1)  fresh  cold  wet  towels  to  back;  (m)  dried 
and  wrapped. 

\'asomotor  Reactions  to  Chilling.^Temperature  changes  in 
the  skin  and  cxjiosed  mucous  membranes  were  thus  estab- 
lished as  valid  criteria,  under  the  conditions  of  our  experi- 
ments, of  vasomotor  tone.  The  graphs  to  follow  actually  show 
surface  temperature  changes ;  their  significance  is  of  altera- 
tions in  blood  supply.  Obviously,  fall  in  temperature  means 
reflex  vasoconstriction,  a  rise,  vasodilation. 

The  vasomotor  responses  to  chilling  of  a  distant  area  of  the 
bodv  surface  exhibited  in  the  exposed  skin  of  the  forehead 
and  of  the  mucous  membrane  of  the  soft  palate  and  orophar- 
vnx.  respiration  and  other  conditions  being  carefully  controlled 
as  described  al)ove.  mav  readilv  be  made  out  from  Fig.  4. 
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Fig.  4.  Effects  of  chilling  body  surface,  respiration  controlled. 
Compo-site  graphs  of  four  experiments  (temperatures  of  skin  and 
mucous  membranes  of  oropharynx  and  soft  palate),  and  two  experi- 
ments (blood  temperature).  Subject  chilled  by  unwrapping,  with 
draft  of  electric  fan  on  back. 
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The  two  lower  curves  of  this  figure  are  composite  graphs 
of  four  experiments  of  similar  pattern.  The  points  chosen 
for  plotting  are:  The  first  and  last  readings  of  each  experi- 
ment, the  readings  immediately  before  and  after  each  change 
in  experimental  conditions,  and  the  first  point  of  maximum 
response  of  the  mucous  membrane  to  changed  conditions ;  each 
point  graphed  is  the  average  vakie  of  the  corresponding  point 
of  the  four  experiments.  Time  is  plotted  on  the  horizontal 
axis,  temperature  on  the  vertical ;  the  space  between  the  ruled 
lines  represents  ten  minutes  on  the  abscissa,  one-half  degree 
centigrade  on  the  ordinate.  The  character  of  the  lines  connect- 
ing the  points  gives  the  nature  of  the  experimental  conditions, 
as  indicated  in  the  legend. 

While  respiration  is  quiet  and  the  subject  wrapped,  mucous 
membrane  and  skin  temperatures  remain  constant.  Deepening 
of  respiration  affects  only  inconsiderably  the  skin  tempera- 
ture, but  causes  a  depression  of  mucous  memljrane  temperature 
amounting  to  .68°  C,  which  reaches  its  maximum  after  25.4 
minutes,  and  then,  during  the  remaining  8.3  minutes  before 
chilling  begins,  remains  virtually  constant. 

The  subject  was  chilled  by  unwrapping  him  and  directing 
the  draft  of  an  electric  fan  against  the  lower  thoracic  region 
of  his  back.  With  the  start  of  tliis  process,  a  marked  depres- 
sion both  of  mucous  membrane  and  of  skin  temperature  begins. 
The  maximum  fall  of  mucous  membrane  temperature  is  1.42° 
C.  reached  in  18.4  minutes.  The  synchronous  point  on  the 
skin  cune  represents  a  drop  of  1.73°  C.  The  skin  curve  falls 
away  a  little  more  sharply  than  the  mucous  membrane  curve. 
However,  even  if  the  vasoconstriction  in  skin  and  mucous 
membrane  were  to  follow  an  identical  course,  we  should  ex- 
pect, on  mechanical  grounds,  this  difference  in  the  curves ;  for 
the  more  exposed  forehead  would  of  course  lose  heat  more 
readily  than  the  mucosa  of  the  palate  and  pharynx. 

When  it  was  seen  the  mucous  membrane  temperature  had 
ceased  to  fall,  the  fan  was  turned  off  and  the  subject  again 
wrap])ed.  Here  a  disparity  in  the  behavior  of  skin  and  mucous 
membrane  vessels  appears.  The  skin  temperature  climbs  steep- 
ly and  surmounts  the  level  at  which  chilling  began.  The  skin 
"reacts."  as  is  commonly  said.  But  the  mucous  membrane 
temperature  rises    only    .7^°  C.     Its    maximum    recovery    is 
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reached  after  12.7  minutes  and  is  .69^  C.  below  the  last  point 
before  chilling.  During  the  remaining  3.5  minutes  of  ob- 
servation it  falls  .21°  C. 

Xo  explanation  in  mere  physics  is  to  be  found  for  the  mu- 
cous membrane  temperature  remaining  depressed  ;  if  its  ves- 
sels returned  to  the  same  tone  as  before  chilling,  the  tempera- 
ture curve  should  return  to  control  level.  Yet  this  same  in- 
complete recovery  after  chilling  was  noted  in  all  the  crucial 
experiments  upon  soft  palate  and  pharynx,  alike  in  the  early 
determinations  with  respiration  uncontrolled  and  the  tinal  ones 
with  respiration  controlled.  Aleasurement  of  the  respiration 
records  for  the  four  experiments  graphed  in  Fig.  4  was  made, 
and  the  mean  figure  arrived  at  for  respiratory  amplitude  be- 
fore chilling  differed  from  that  after  chilling  by  only  a  frac- 
tion of  1  per  cent.  In  those  experiments  in  which  respiration 
w^as  slightly  deeper  before  as  well  as  in  those  in  which  it  was 
a  few  per  cent  deeper  after  chilling,  the  failure  of  the  mucous 
membrane  temperature  to  regain  its  former  level  is  usually 
evident.  We  are  forced  to  conclude,  therefore,  that  the  vaso- 
constriction and  ischemia  reflexly  produced  in  the  palatine 
and  pharyngeal  mucous  membrane  by  chilling  the  'body  sur- 
face persist  in  part  for  some  time  at  least.  The  skin  in  our 
experiments  has  tended  more  completel}'  to  regain  its  blood 
supply.  The  tonsils  have  tended  to  regain  their  blood  supply 
even  more  completely  than  the  skin,  in  some  instances  actually 
becoming  hvperemic  on  rewarming  (Grant,  Mudd  and  Gold- 
man, 1920).' 

The  uppermost  curve  in  Fig.  4  is  a  composite  of  two  blood 
temperature  control  experiments  which  followed  the  same  pat- 
tern as  the  two  lower  curves.     For  discussion,  see  above. 

A  few  experiments,  illustrating  typical  reactions  in  the  sev- 
eral regions  of  the  nose  and  throat,  may  now  be  briefly  con- 
sidered : 

Experiment  A:  M.  M.  thermopile  on  anterior  half  of  soft 
palate.  Skin  thermopile  on  forehead.  Respiration,  18  per 
minute.  Mouth  open,  nose  breathing.  Thoracic  and  abdom- 
inal pneumographs.  Room  temperature,  17.9°  to  18.8°  C. ; 
time,  3.55  to  5:16  p.  m. 

Experiment  A  from  0:00  to  0:50,  shows  the  typical  picture 
described   for  the  composite  grai)h  above,  save  that  the   an- 
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Fig.  fi.  Chilling  and  arayl-nitrite  effects.  Experiment  A  (tera- 
perature.s  of  skin  and  mucous  membrane  of  soft  palate),  and  experi- 
ment K  (blood  temperature):  (a)  wrapped;  (bl  unwrapped:  (c» 
wrapped;  (d)  unwrapped,  fan  on  back;  (ahi  shivering  begins;  (e) 
fan  off.  wrapped,  shivering  stops;  (f»  unwrapped,  cold,  wet  towel 
to  back;  (sh)  is  shivering;  (g)  dried  and  wrapped;  (k)  cold,  wet 
towels  to  feet,  fan  on  feet:  (p)  more  cold  water  poured  on  towels 
around  feet;  (r)  respiration  is  exaggerated;  iqt  fan  off.  feet  dried 
and    wrapped. 
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lerior  palatine  mucous  membrane  is  not  affected  l)y  deepen- 
ing respiration.  At  0:50  the  subject's  feet  were  expo.sed, 
wrapped  in  cold  wet  towels,  and  the  electric  fan  turned  on 
them.  This  seems  to  have  been  without  effect  upon  the  fore- 
head, but  was  followed  ajiparently  by  a-  slight  depression.  .29° 
C.  of  mucous  membrane  temperature.  This  effect  was  not 
sufficiently  definite  to  warrant  much  emj)hasis,  but  is  at  least 
suggestive  in  view  of  the  possible  efficacy  of  wet  feet  in  excit- 
ing colds. 

Administration  of  amyl  nitrite  at  1  :03,  while  the  feet  were 
still  being  chilled,  was  followed  by  a  steep  rise  in  mucous  and 
skin  temperatures  with  quick  return  to  normal.  The  break 
in  the  skin  curve  is  meant  to  indicate  that  it  may  have  risen 
about  30.3°  C.  in  the  interval,  1  :02  to  1 :08.  during  which  no 
skin  readings  were  made. 

The  uppermost  curve  in  Fig.  5  is  a  blood  tem[>erature  con- 
trol. 

K\i)eriment  ]l :  ]\1.  M.  thermopile  on  posterior  wall  of  oro- 
pharynx. Skin  thermopile  on  forehead.  Respiration,  18  per 
minute.  Nostrils  plugged  with  cotton,  mouth  breathing.  Tho- 
racic and  abdominal  pneumogra])hs.  Room  temperature.  19.0° 
to  20.6^  C. ;  time,  10:11  p.  m.  to  12  :33  a.  m. 

The  curve  of  Experiment  B  (Fig.  6)  shows  the  pharyngeal 
mucous  membrane  reacting  in  essentially  the  manner  indicated 
in  the  composite  graph,  and  shown  also  for  the  palatine  mem- 
brane in  Experiment  A.  The  difficulties  in  technic  are  con- 
siderably greater  with  the  thermophile  applied  to  the  pharynx 
than  to  the  palate,  however,  and  the  curve  is  never  so  smooth. 
The  effects  of  moving  the  pharyngeal  wall  against  the  ther- 
mopile terminals  by  coughing,  swallowing  or  clearing  the 
ihroat.  is  shown  at  0:27,  0:.30..t  and  1:41.  Presumably  two 
factors  ])lav  a  part  in  the  sudden  rise  in  temperature  pro- 
duced ;  the  momentarily  increased  pressure  between  terminals 
and  mucous  membrane  slightly  increased,  mechanically,  the 
temperature  of  the  former:  the  painful  mechanical  irritation 
of  the  mucosa  by  the  metal  terminals  and  applicator  probably 
caused  a  transient  blush.  The  rises  in  temperature,  which 
took  place  before  chilling,  although  apparently  elicited  by  less 
movement,  were  much  more  marked  than  that  which  occurred 
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during   the    active    vasoconstriction    with    chilling — 1.77"    and 
2.69°  C,  as  compared  with  .98=  C. 

The  effect  upon  skin  temperature  of  inhaling  amyl  nitrite  is 
shown  (2:17).     A  rise  of  .5  C.  is  again  produced. 
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Fig.  6.  Effects  of  chilling,  mechanical  irritation  and  amyl 
nitrite.  Experiment  B  (temperatures  of  .«5kin  and  mucous  membrane 
of  oropharynx):  (a)  cough.^  and  clears  the  throat:  (b)  clears 
throat  and  swallows;  (s)  swallows;  (.sh)  begins  shivering;  (r) 
misses  several  respirations;  (pt  exact  time  of  point  (p)  not  known; 
(d). coughs  and  clears  throat. 

It  is  to  be  remembered  that,  since  the  mucous  membrane 
and  skin  curves  of  each  experiment  are  synchronous,  the  anno- 
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rations,   although   drawn   in   as   though   api)lying  only   to   one 
curve,  apply  equally  to  both. 

Experiment  C  :   M.  M.  thermopile  on  posterior  wall  of  naso- 
pharv'nx.      Skin   applicator    on    forehead.     At    first,    nostrils 
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Fig.  7.  Chilling  effect.  Experiment  C  (temperature.s  of  skin 
and  mucous  membranes  of  nasopharynx):  (m)  nostrils  plugged, 
breathing  through  mouth;  (c)  coughs;  (n)  plugs  removed  from 
nostrils,  breathes  through  nose;    (cc)  coughs  three  times. 


plugged,  breathing  through    mouth ;  later,  breathing    through 
nose,  mouth  open.     Respiration,  18  per  minute.     Thoracic  and 
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abdominal  pneumographs.     Room  temperature,  15.7^  to  16.9° 
C. ;  time,  4:15  to  5:45  p.  m. 

With  the  anterior  nares  plugged  and  the  soft  palate  raised 
in  mouth  breathing,  the  nasal  chamber  was  virtually  a  closed 
cavity,  whose  temperature  did  not  vary  with  the  rate  of  blood 
flow  through  its  walls.     Correspondingly,   the  mucous  mem- 
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Fi^'.  S.  Reactions  to  chilling  and  to  rewarminp:.  On  left,  com- 
I)o.site  of  three  experiments.  (Temperatures  of  skin  and  mucous 
membrane  of  soft  palate  and  orophar.vnx.  On  right,  composite  of 
four  experiments.  Temperatures  of  skin  and  mucous  membrane 
of  faucial  tonsils.) 

brane  curve  (Fig.  7)  showed  no  certain  change  when,  at 
0:08.5,  respiration  was  deepened,  nor  at  0:22,  when  the  sub- 
ject was  unwrapi^ed  and  chilled  with  the  electric  fan.  The 
skin  curve,  on  the  other  hand,  dropped  oflp  characteristically, 
to  recover  when  the  subject  was  rewrapped. 
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At  0.46  the  nostrils  were  unplugged  and  nose  breathing  be- 
gan. The  nasopharynx  at  once  came  into  free  communication 
with  the  outer  air,  and  was  cooled  by  each  respiration,  and 
became  dependent  upon  its  blood  supply  for  maintenance  of 
its  temperature.  When  equilibrium  had  been  reached,  the  sub- 
ject was  again,  at  1 :07.5,  unwrapped  and  chilled  with  the  fan. 
Mucous  membrane  and  skin  temperatures  fell  together,  the 
former  reaching  a  maximum  depression  of  1.83°  C.  in  six  min- 
utes, the  latter  of  1.95"^  C.  in  eight  minutes.  After  re  wrapping 
at  1  :16,  the  mucous  membrane  temperature  rose  in  six  minutes 
to  a  maximum  point  .38^  below  the  control  level,  then  fell 
slightly :  the  skin  temperature  mounted  in  four  minutes  to  a 
maximum  only  .10°  below  control  level. 

In  the  experiments  of  the  first  series  a  single  exception  to 
the  rule  that  mucous  membrane  temperature,  upon  wrapping 
after  chilling,  does  not  regain  its  original  level,  was  found  in 
the  experiment  performed  upon  a  faucial  tonsil.  In  this  case 
mucous  membrane  temperature  rose  well  above  control  level. 
With  this  idea  of  determining  whether  or  not  this  behavior 
was  characteristic,  and  because  of  the  peculiar  importance  of 
the  tonsils  as  a  site  of  infection,  a  second  series  of  experiments 
was  performed  with  especial  reference  to  the  tonsillar  reac- 
tions.    These  confirmed  the  earlier  observation. 

The  curves  on  the  right  of  Fig.  8  are  a  composite  of  four 
experiments  upon  tonsil  and  skin ;  on  the  left  are  shown  for 
comparison  composites  of  two  experiments  with  the  soft  pal- 
ate and  one  with  the  oropharynx  as  mucous  membrane  site 
of  application. 

In  the  tonsillar  curves  chilling  begins  at  0:15  ;  mucous  mem- 
brane and  skin  temperature  fall  away  steeply  together.  Upon 
rewrapping  at  0 :27  skin  temperature  returns  not  quite  to  con- 
trol level,  tonsillar  temperature  considerably  above  it.  In  the 
palatine  pharyngeal  curve,  on  the  other  hand,  the  character- 
istic failure  to  regain  normal  relaxation  of  vasomotor  tone 
after  chilling  is  again  evinced. 

Experiment  D  :  M.  M.  thermopile  on  left  faucial  tonsil.  Skin 
application  on  forehead.  Xostrils  plugged,  breathing  through 
mouth.  Respiration,  14  per  minute.  Thoracic  and  abdominal 
pneumographs.  Room  temperature,  17.3'  to  l'>.4?°  C. :  time, 
1 1  a.  m.  to  \2  m. 
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Experiment   D   illustrates  the   same   reactions   as   the   com- 
Dosite.     With  the  beginning  of  chilling  at  0:12  skin  and  mu- 
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Fig.  9.  Chilling,  recovery  and  amyl  nitrite  reactions.  Experi- 
ment D  (temperatures  of  skin  and  mucous  membrane  of  faucial 
tonsil):  (a)  applicator  seen  to  be  all  right;  (b)  flush  fading:  (c) 
respiration  shallow;    (d)   breathes  deeper. 

cosa  lose  heat  together,  to  regain  it  on  rewrapj^ing  at  0:17.5. 
By  0:34.5   the  nuicous    membrane  temperature    had   risen  to 
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33.85°  C.  1  :32^  above  the  level  at  which  chilling  began.  At 
0:35  an  ampule  of  amyl  nitrite  is  inhaled.  The  vasodilation 
in  the  already  hyperemic  tonsillar  mucous  membrane  was  evi- 
dently insufficient  to  counterbalance  the  effect  of  lowered  een- 
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Fig.  lU.  Chilling  and  amy]  nitrite  reactions.  Exyeriment  E 
(temperature  of  skin  and  mucous  membrane  of  faucial  tonsil): 
(a)  clears  throat;  (c)  coughed;  (f)  face  flushed;  (b)  flush  passing, 
amyl  nitrite  taken  away;  (sh)  shivering;  (d)  clears  throat;  (e) 
lespiration  too  shallo-\v,  deepened;    (g)  subject  fainted. 

eral  blood  pressure,  so  that  a  fall  in  tem{>eratitre  resulted.  The 
skin  temi^erature  on  the  other  hand,  rose  characteristically 
with  the  amyl  nitrite.  As  the  flush  passed,  skin  temperature 
fell  and  mucosal  temperature  rose  to  their  former  levels. 
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Experiment  E:  M.  M.  thermopile  on  left  iaucial  tonsil. 
Skin  applicator  on  forehead.  Nostrils  plugged ;  mouth  breath- 
ing. Respiration,  14  per  minute.  Thoracic  and  abdominal 
pneumographs.  Room  temperature,  17.3"  to  18.55"  C. ;  time, 
10:56  to  11:43  a.  m. 

Figure  10  with  the  beginning  of  chilling  shows  the  usual 
temperature  fall ;  the  recovery  curve  was  terminated  prema- 
turely by  the  subject  unfortunately  fainting.  Amyl  nitrite 
was  administered  during  chilling  at  0:32.5.  \asodilation 
here  evidently  more  than  counterbalanced  blood  pressure  fall, 
for  the  skin  and  nuicous  membrane  temperatures  each  rose 
steeply. 

The  reactions  of  the  nasal  cavity  have  recently  been  found 
to  be  similar  in  quality  to  those  of  the  oropharynx  and  naso- 
pharynx, but  quantitatively  much  more  striking.  Twelve  ex- 
periments have  been  performed  on  seven  different  subjects 
of  Aryan,  Semitic  and  Mongolian  stock.  The  sites  tested  are 
the  nasal  septimi,  inferior  and  middle  turbinates,  and  inferior 
and  middle  meati,  all,  because  of  difficulty  in  application  far- 
ther back,  in  the  anterior  half  of  the  nasal  cavity. 

In  every  case  chilling  of  the  body  surface  has  resulted  in 
reflex  vasoconstriction  in  the  nasal  mucous  membrane,  re- 
warming  in  vasodilation.  Striking  vasodilation  occurs  on  in- 
haling amyl  nitrite. 

The  reflex  to  the  nasal  mucous  membrane  showed  a 
lower  threshold  than  the  corresponding  reflex  to  the  skin  of 
the  forehead.  Merely  unwrapping  the  sul)ject  in  a  room  of 
14.0°  to  18.0"  C.  in  a  number  of  instances  resulted  in  no 
change  or  a  verv  slight  fall  in  skin  temperature  and  a  fall  in 
mucous  membrane  temperature  of  1.5*^  to  2.0'  C,  or  even 
more.  A  similar  though  smaller  fall  in  mucous  membrane 
temperature,  unaccompanied  by  a  skin  temperature  depression, 
has  been  observed  also  on  unwrapping  the  subject  with  the 
thermopile  tips  on  the  ])alate,  tonsil  and  nasopharyngeal  wall. 

Similarly  the  threshold  of  the  chilling  vasoconstrictor  reflex 
to  the  forehead  has  been  found  to  be  higher  than  that  to  the 
skin  of  the  trunk. 

Application  to  the  nasal  nuicosa  of  the  thermopile  terminals 
was  extremely  irritating  and  resulted  in  discharge  of  consid- 
erable amounts  of  clear  mucus.    The  discharge  was  both  on  the 
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side  of  the  cavity  in  which  application  wa.s  made  and  on  the 
o])])osite  side,  although  more  abundant  on  the  former. 

It  seemed  to  be  little  if  at  all  affected  by  the  marked 
shrinkage  of  the  mucous  membrane  during  chilling.  In 
three  exjieriments  the  subject  thought    secretion  was    slightly 
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F'ig.  11.  Reactions  of  nasal  cavity  to  chilling  and  rewarming  of 
body  surface.  Composite  graph  of  seven  experiments.  (Tempera- 
tures of  skin  and  of  mucous  membrane  of  nasal  septum,  inferior 
turbinates  and  middle  meatus,  in  anterior  half  of  nasal  cavity.) 

more  copious  during  chilling;  in  one  he  thought  it  slightly 
less.  In  others  no  change  in  secretion  was  noted.  These 
last  observations  bring  out  two  facts: 

1.  Discharge  from  the  nasal  cavity  maybe  reflex  and  may 
occur  in  regions  of  the  nose  not  directly  irritated. 
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2.  Rhinorrhea  is  not  necessarily  accompanied  by  vasomotor 
turgescence  in  the  nasal  cavity. 

The  nasal  vasomotor  reactions  are  illustrated  b)-  Figs.  11 
and  ll."^'     (Footnote  below. ) 

Figure  11  is  a  composite  of  seven  experiments  of  similar 
pattern  performed  upon  four  subjects.  The  sites  used  were 
the  right  and  left  sides  of  the  nasal  septum,  the  right  and  left 
mferior  turbinates,  and  the  left  middle  meatus. 

A  transitory  fall  of  0.6°  C.  in  mucous  membrane  temj^era- 
ture  followed  deepened  respiration.  On  unwrapping  the  sub- 
ject, mucous  membrane  temperature  was  depressed  1.4°  C. ; 
skin  temperature  synchronously  only  0.2°  C.  Turning  an  elec- 
tric fan  on  the  subject's  lower  back  resulted  in  a  further  mu- 
cous membrane  fall  of  2>.7°  C.  and  a  skin  fall  of  2.1°  C.  Max- 
imum recovery  for  mucous  membrane  was  3.7°  C.  (71  per 
cent)  ;  for  skin  the  corres]:)onding  recover}'  was  1.8°  C.  (77 
per  cent). 

Experiment  F:  M.  ]\I.  thermopile  on  anterior  end  of  left 
inferior  turbinate.  Skin  applicator  on  forehead.  Mouth 
closed;  nose  breathing.  Respiration,  14  per  minute.  Thoracic 
and  abdominal  pneumogra[>hs.  Room  temperature,  16.0°  to 
17.0°  C:  time.  1:14  to  2:48  p.  m. 

Figure  12  illustrates  in  an  individual  experiment  the  re- 
actions brought  out  in  the  composite.  With  unwrapping  at 
:12.0  the  skin  temperature  is  not  depressed  for  two  and  a  half 
minutes ;  the  inucous  membrane  temperature  in  like  time  falls 
1.6''  C.  The.  pronounced  drop  in  both  mucous  membrane  and 
skin  curves  wMth  fan  on  is  interrupted  by  a  sharp  rise  follow- 
ing amyl  nitrite  administration  at  0:23.25,  amounting,  in  the 
case  of  the  mucosa,  to  3.9°  C,  in  that  of  the  skin  to  1.1°  C. 
After  unwrapping,  the  mucous  membrane  temperature  in  this 
experiment  slightly  more  than  rej^ained  its  level  of  before  chill- 
ing (in  most  of  the  experiments  it  remained  depressed).  In- 
halation of  amyl  nitrite  in  this  flushed  condition  of  the  mucous 
membrane  resullcd  in  a  momentary  depression  of  0.2°  C. 
followed  by  a  rise  of  0.6°  C.  Skin  temperature  rose  1.0°  C. 
approximately  as  before.     The  experiment  ends  with  a  pro- 


*For  detailed  account,  see  .Miidd,  Grant  and  Goldman   (1921). 
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found  vasoconstriction  of  mucous  membrane  and  skin  vessels 
incident  on  a  second  chilling  with  the  fan. 

Checking  of  quantitative  results  by  qualitative  observations 
of   redness.      The   experimental   analysis   outlined   above   ade- 
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Fig.  12.  Chilling,  rewarming  and  amyl  nitrite  reactions.  Experi- 
ment P  (temperatures  of  skin  and  mucous  membrane  of  left  inferior 
turbinate,  anterior  end),  (a)  Subject  unwrapped;  (b)  fan  on;  (c) 
amyl  nitrite  inhalation  begins;  (d)  face  has  begun  to  flush-;  (e) 
flush  fading,  stops  inhaling;  (sh)  shivers;  <f)  is  shivering;  (wr) 
fan  off,  warmly  wrapped;  (g)  m.  m.  applicator  feels  to  subject  to 
be  in  correct  position;  (h)  m,  m.  applicator  readjusted  so  that 
subject  can  feel  pressing  against  turbinate;  (j)  amyl  nitrite 
administered;  (k)  face  flushed;  (1)  stops  inhaling  amyl  nitrite; 
(m)   flush  fading;    (n)  unwrapped,  fan;    (o)   is  shivering  hard. 
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quately  proves,  it  seems  to  ua,  that  chilling  of  the  body  sur- 
face reflexly  produces  vasoconstriction  in  the  vessels  supply- 
ing the  normal  mucous  membranes  of  the  palate,  tonsils,  oro- 
pharynx and  nasopharynx,  and  of  the  nasal  cavity.  How- 
ever, in  order  to  secure  still  further  corroboration,  observa- 
tions of  the  appearance  of  the  mucous  membranes  and  their 
blood  vessels  were  made. 

Twelve  experiments  were  performed.  Uf  the  five  observ- 
ers who  noted  the  appearance  of  the  buccal  and  oropharj-ngeal 
membranes  before  and  after  direct  exposure  of  those  mem- 
branes to  cold  air,  all  were  of  the  opinion  that,  with  the  direct 
chilling,  blanching  occurred.  Of  the  six  observers  who  noted 
the  appearance  of  the  soft  palate  and  the  seven  who  studied 
the  normal  oropharynx  before  and  after  chilling  of  the  body 
surface,  all  said  that  the  membranes  paled  while  the  skin  was 
being  chilled.  Only  one  observer  specifically  studied  the  re- 
action of  the  tonsils.  He  said  that  they  blanched  during  the 
skin's  chilling.  Of  the  three  observers  who  watched  the 
changes  following  rewrapping,  one  simply  said  that  redden- 
ing occurred ;  two  said  that  reddening  occurred  only  to  a  slight 
extent. 

The  first  j)oint,  i.  e..  the  resj)onse  of  the  mucous  mem- 
branes to  direct  chilling,  was  not  suitable  to  thennogalvano- 
metric  study.  The  observation  that  blanching  occurred  is, 
however,  in  harmony  with  observations  upon  direct  cooling 
of  the  nasal  mucous  membrane  made  by  Cocks  (1915).  (For 
bibliography  on  effect  of  cold  on  circulation  of  immediate 
region  to  which  it  is  applied,  see  Xagelsbach.  1920).  The 
other  points  observed  are  wholly  in  accord  with  the  quantita- 
tive studies. 

Results  in  harmony  with  our  own  have  been  pub- 
lished by  Tschalussow  (1913),  who  used  the  nose  with 
posterior  nares  packed,  as  a  plethysmographic  cham- 
ber and  studied  the  results  of  chilling  the  feet  and  lower  legs 
and  of  other  sensory  stimulation,  and  by  Galeotti  (1920).  who 
studied  the  eftect  upon  the  temperature  of  the  expired  air  of 
cutaneous  chilling  and  warming.  Tschalussow  found  that  in 
a  human  subject  emersion  of  the  feet  and  lower  legs  in  water 
at  18^  C.  caused  a  marked  decrease  in  the  volume  of  the  nasal 
cavity ;  electrical  stimulation,  needle  pricks  and  scratching  the 
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skin  caused  vasoconstriction  also,  but  to  a  less  degree.  Gale- 
otti  (1914)  found  that  the  temperature  of  the  expired  air  is 
depressed  1  °  to  2°  C.  by  cutaneous  chilling,  raised  correspond- 
ingly by  warming.  In  exj)lanation  of  this,  he  advanced  thei 
somewhat  im))robahle  h\pothesis  of  pulmonary  vasoconstric- 
tion. 

\  asornotor  reactions  of  abnormal  tissues:  (a)  Reactions 
in  chronic  inflammatory  throats :  One  new  point  of  great  in- 
terest w^as  brought  out  by  the  observation  experiments  in  which 
the  pillars  and  tonsils  were  seen  to  blanch  with  the  cutaneous 
chilling.  The  pharynx  of  this  same  subject  was  much  injected. 
He  gave  a  history  of  having  noticed  a  sore  throat  about  a 
week  before,  which  he  thought  had  cleared  tip ;  the  night  be- 
fore the  experiment  he  had  driven  an  open  machine  without 
an  overcoat,  and  his  sore  throat  had  returned.  The  diagnosis 
was  chronic  catarrhal  pharyngitis  with  pustules.  This  in- 
flamed throat  did  not  pale  with  the  rest  of  the  mucous  mem- 
brane, but,  if  anything,  its  injection  was  intensified  by  chilling 
the  body  surface. 

In  a  thennogalvanometric  experiment  upon  a  case  of  chronic 
])han'ngitis  of  two  vears'  standing,  a  similar  reaction  resulted 
(Fig.  U). 

History. — Began  smoking  in  191.^;  used  about  four  cigar- 
ettes daily.  In  1**16.  began  smoking  fifteen  to  twenty  cigar- 
ettes daily;  about  this  time  pharyngitis-  began.  Since  has 
smoked  eight  to  ten  cigarettes  daily.  Treated  April.  May  and 
June,  1917.  Johns  Hopkins  dispensary,  with  arg)rol.  etc.  No 
improvement.  Treated  twice  a  week  with  argyrol  and  silver 
nitrate,  November  and  December,  1918,  in  St.  Louis.  No 
improvement.  Told  smoking  was  probable  cause,  and  if  would 
stop  smoking  throat  would  get  well.  Conditions  unchanged 
August  2,  1918,  when  experiment  performed. 

Experiment  G :  M.  M.  thermopile  on  inflamed  posterior 
w-all  of  oropharynx.  Skin  thermopile  on  forehead.  Respira- 
tion, 13  per  minute.  .  Nostrils  plugged  ;  mouth  breathing.  Tho- 
racic and  abdominal  pneumographs.  Room  temperattire,  18.7^ 
to  19.5°  C. ;  time,  10:10  to  11 :35  p.  m. 

The  skin  curve  in  Fig.  13  is  typical.  The  mucous  membrane 
temperature  shows  the  fall  with  deepened  respiration  which 
of  necessit}'  would  follow  inhalation  into  the  pharynx  through 
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the  ojien  mouth  of  increased  volume  of  cold  air.  However, 
with  chilling,  0:18.5  to  0:42,  the  mucous  membrane  tempera- 
ture, instead  of  dropping  with  the  skin  temperature,  shows  a 
slight  transient  rise.  The  shape  of  the  curve,  reaching  its 
height  in  the  middle  of  the  period  of  chilling  and  then  slowly 
sinking,  apparently  uninfluenced  by  the  cessation  of  chilling, 
suggests  that  it  records  some  slight  changes  in  local  vaso- 
motor tone  quite   independent   of   the   cutaneous   chilling,   or 
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Fig.  1:3.  Chilling  and  amyl  nitrite  effects  upon  chronically  in- 
flamed oropharynx.  Experiment  G  (temperature  of  skin  and  mucous 
membrane  of  oropharynx):  (n)  plugs  pulled  from  .subject's  nose, 
begins  nose  breathing;  (r)  respiration  suddenly  deepened;  (f)  face 
flushed;    (g)  flush  passing,  respiration  still  exaggerated. 

alterations  in  general  blood  pressure,  or  some  slight  accidental 
change  in  experimental  conditions.  At  all  events,  there  is  no 
questioning  the  fact  that  the  normal  refle.K  vasoconstriction  is 
absent. 

Inhalation  of  an  ampule  of  amyl  nitrite  ( 1  K38  to  1:0<).5) 
was  followed  by  characteristic  vasodilation.  Measurement  of 
the  respiration  record  shows  breathing  to  have  been  suddenly 
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deepened  at  1:09  (Fig.  13,  r)  and  to  have  maintained  itself 
abnormally  deep  until  1 :14.5,  when  the  subject  could  no  longer 
maintain  the  slow  rhythm,  and  respiration  became  quick  and 
shallow.  The  preliminary  fall  of  mucous  membrane  tempera- 
ture from  1  lO)  to  1  :10.5  was  doubtless  due,  therefore,  to 
deepened  respiration  and  a  fall  in  general  blood  pressure ;  the 
rise  from  1 :10.5  to  1 :  13.25  was  unquestionably  due  to  local 
vasodilation  and  occurred  in  spite  of  deepened  respiration  and 
lowered  blood  pressure. 

Amyl  nitrite  causes  vasodilation  by  direct  action  upon  the 
smooth  muscle  of  the  blood  vessel  walls.  This  typical  dilator 
response  of  the  inflamed  throat  to  amyl  nitrite  shows,  there- 
fore, that  the  vessel  walls  are  capable  of  reacting  normally. 
The  typical  skin  curve  would  indicate  proper  functioning  on 
the  part  of  the  aflferent  and  association  elements  of  the  reflex 
arc.  This  failure  of  normal  reaction  to  cutaneous  chilling,  in 
so  far  as  conclusions  can  be  drawn  from  a  single  experiment, 
must  then  be  referred  to  the  motor  elements  of  the  reflex  arc, 
and  probably  has  its  seat  in  or  near  the  inflamed  mucous 
membrane.  "'^ 

Reaction  to  amyl  nitrite  of  an  acute  inflammatory  palate : 
Experiment  H :  ^I.  M.  thermopile  upon  the  intensely  injected 
soft  palate.  Acute  pharyngitis  and  tonsillitis.  Respiration 
uncontrolled.     Mouth  breathing  (except  0:00  to  0:23). 

At  0:10.5  (Fig.  14)  subject  inhaled  by  mouth  an  ampule  of 
amyl  nitrite.  A  steep  fall  of  mucous  membrane  temperature, 
amounting  to  2.69°  C.  followed.  The  minimum  temperature 
was  reached  in  13.5  minutes,  and  was  followed  by  a  rise  of 
2.56°  C,  attained  in  four  minutes. 

Evidently  the  vessels  of  the  inflamed  membrane  were  prac- 
tically maximally  dilated.  The  temperature  change  observed 
was  therefore  the  result  of  the  increase  in  depth  of  respiration 
and  the  depression  of  general  blood  pressure. 


*This  experiment  is  included  as  suggestive  merely,  not  conclus- 
ive; for  in  later  work  it  -was  found  that  a  normal  throat  which 
ordinarily  responded  to  chilling  by  reflex  vasoconstriction  would 
occasionally  fail  to  exhibit  that  response.  The  explanation  seemed 
to  be  usually  or  always  that  excessive  swallowing  and  resultant 
traumatization  of  the  phaiynx  occurred  during  the  period  of  chill- 
ing, with  consequent  dilation  of  the  vessels,  as  shown  in  Fig.  *'>. 
Such  may  possibly  have  been  the  case  in  this  experiment. 
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Reflex  reactions  of  scar  ti>sue  to  chilling: 

Experiment  I :  Keloid  removed  from  chest  wall  August  24, 
1918.  Experiment  performed  September  25,  1918.  Scar  at 
that  time  2.5  by  1  cm. ;  red ;  covered  with  epithelium.  First 
thermophile  on  normal  skin  of  chest  near  scar.  Second  ther- 
mopile on  scar.  Room  temperature,  21.35^  to  21.6°  C.  (See 
Fig  15,  curves  on  left.) 
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Pig.  14.  Effect  of  aniyl  nitrite  upon  acutely  inflamed  .-^oft  palate. 
Experiment  H  (temperature  of  mucous  membrane  of  soft  palate): 
(n)  breathing  through  nose:   (m)  changes  to  mouth  breathing. 

The  subject  sat  wrapped  from  0:00  to  0:11.5;  the  sites  of 
application  of  the  thermopiles  were  of  course  freely  exposed. 
At  0:11.5,  the  subject  was  bared  from  the  waist  up,  and  chilled 
with  ice  bags  to  her  back.  Skin  and  scar  temi>eratures  both 
fell  sharply.     The  scar  temperature  reached  a  maximum  de- 
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pression  of  .90"  C.  in  1.0  minute,  the  skin  of  1.12°  C.  in  4.3 
minutes.  At  0:17.5,  the  subject  gasped  and  heaved  her  chest. 
Possibly  as  a  result  of  mechanical  irritation,  the  scar  tem- 
perature at  once  rose,  although  skin  temperature  was  not  af- 
fected. At  0:20.75  the  subject  stood  up  to  wrap  herself,  and 
may   have   cHsturbed   the  position   of   the   scar  applicator,   al- 
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Fig.  15.  Reflex  effects  of  chillin^c  on  scar  tissue.  Experiments 
I.  J  and  K  (temperatures  of  scar  and  contiguous  skin).  Experi- 
ment I:  (a)  subject  moves,  sighs,  etc.;  (b>  subject  bared  from 
waist  up:  ice  bags  to  bacif;  (c)  gasps;  (d)  gasps,  heaves  chest; 
(g)  wrapped  (subject  stood  up  to  wrap  self:  when  she  sat  down 
again  the  sl^in  applicator  was  found  to  have  tilted;  the  scar  appli- 
cator seemed  all  right,  but  it  also  had  probably  moved  somewhat): 
(h)  heaves  sigh.  Experiu-ent  J:  (kt  body  bared  from  waist  up. 
no  fan  or  icebag  used;  (m)  wrapped.  Experiment  K:  (u)  body 
bared  from  waist  up,  fan  on  back,  hairs  on  forehead  not  disturbed 
at  all  by  draft;    (s)  shivers;    (w)  fan  off,  wrapped. 

though  no  displacement  was  visible.     After  wrapping,  the  skin 
temperature  rose  typically,  the  scar  temperature  fell. 

This  experiment  on  new  scar  tissue  shows,  certainly,  reflex 
vasoconstriction  in  response  to  chilling.  To  what  degree  the 
later  atypical  behavior  of  the  scar  temperature  acttiall}-  rep- 
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resents  its  vasomotor  reactions  and  to  what  the  faikire  of  the 
subject  to  cooperate,  it  is  difficult  to  say. 

Experiment  J:  Radical  operation  June  7,  1918,  for  car- 
cinoma of  breast.  Experiment  j^erfomied  September  23,  1918. 
First  thermopile  on  normal  skin  near  scar.  Second  thermo- 
pile on  red  scar,  covered  with  epithelium,  circular,  about  2  cm. 
in  diameter,  over  site  of  amputated  breast.  Sites  of  applica- 
tion exposed  throughout  experiment.  Room  temi)erature. 
15.65°  to  16.35°  C.     (See  Fig.  15,  middle  curves.) 

The  subject  was  chilled  at  0:07.5  merely  by  unwrapping  in 
the  cold  room.  Scar  temperature  dropped  1.80°C.  within  5.0 
minutes ;  skin  temperature,  2.63°  C.  within  5.0  minutes.  Upon 
rewrapping  at  0:14.5,  scar  temperature  rose  .45°  C.  in  3.0  min- 
utes;  skin  temperature,  1.54°  C.  in  4.0  minutes. 

Experiment  K:  Admitted  to  hospital,  February  1,  1918.  with 
history  of  having  ulcer  on  forehead  for  a  year.  Diagnosis : 
Syphilitic  ulcer.  Slow  improvement  under  specific  treatment. 
June  24,  1819,  skin  graft  to  tilcer  from  leg.  Favorable.  Dis- 
charged July  7,  1918.  Experiment  performed  September  12, 
1918.  Scar  about  5  cm.  in  diameter,  red,  covered  with  thin 
epithelium.  First  thermopile  on  normal  skin  near  scar.  Sec- 
ond thermopile  on  scar.  Room  temperature,  17.8°  to  17.95°  C. 
(See  F'ig.  15,  curves  on  right.) 

At  0:11.5  the  subject  was  bared  from  the  waist  up,  and  an 
electric  fan  turned  on  her  back.  Hairs  over  her  forehead 
were  not  disturbed;  thus  the  sites  of  application  were  not  seri- 
ously cooled  by  draft.  The  scar  temperature  fell  2.09°  C.  in  6.0 
minutes,  the  skin  0.82°  in  4.5  minutes.  Upon  wrapping  at 
0:18.5,  Scar  temperature  rose  1.96°  C.  in  4.0  minutes;  .skin, 
1.55°  C.  in  6.5  minutes. 

These  reactions  w^ould  seem  to  explain  the  cyanosis  of  fresh 
scars  during  cutaneous  chilling.  The  arteriolar  constriction 
doubtless  renders  the  flow  of  blood  through  the  wide  capillary 
network  scant  and  sluggish,  thus  allowing  unusually  comjilete 
absorption  of  o.xygen  from  the  o.xyhemoglobin. 

aftKr-kffkcts  of  cuillinc;  i:xi'Kri.mknts  of  serifs  of  1918 

Subject  S.  B.  G.,  after  being  chilled  as  subject  for  fourteen 
experiments  over  a  ]:)eriod  of  twenty-two  days  in  midsummer, 
developed  severe  rhinitis,  followed  quickly  bv  pharyngitis,  ton- 
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sillitis,  and  injection  of  uvula  and  soft  palate.  Subject  re- 
tained an  abnormal  susceptibility  to  colds  throughout  fall  and 
early  winter. 

Subject  S.  M.,  after  being  chilled  as  subject  for  fifteen  ex- 
periments over  a  period  of  twenty-four  days  in  midsummer, 
developed  a  slight  neuralgia  in  left  shoulder.  Xext  day  was 
again  subject.  The  day  thereafter  pleurisy  developed  in  left 
chest.  Neuralgia  yielded  to  local  treatment.  Pleuritic  symp- 
toms lasted  two  weeks.     ]\lucous  membranes  remained  normal. 

Chilled  again  in  November  without  ill  effect.  Chilled  De- 
cember 4;  experiment  4:00  to  6:00  p.  m.  By  following  morn- 
ing slight  congestion  in  nasopharynx  had  developed,  which  per- 
sisted three  or  four  days.  Chilled  January  2  without  after- 
elTect  other  than  nausea,  vomiting  and  headache. 

This  subject  noticed  that  entering  the  cold  room  from  the 
hot  outside  air  of  summer  was  frequently  followed  by  violent 
intestinal  peristalsis  and  defecation.  This  subject  irrigated 
his  nose  and  throat  after  each  exposure  with  a  weakly  alkaline 
salt  solution,  used  hot.  with  the  idea  both  of  cleansing  and  of 
producing  hyperemia.  Following  irrigation  a  spray  of  0.5  per 
cent  })henol  in  liquid  albolene  was  used  after  the  winter  expo- 
sures. 

Subject  A.  G.,  on  August  1,  chilled.  After  exposure,  low 
grade  pharyngitis  developed  and  persisted  some  days. 

Subject  J.  D.  R.,  with  chronic  pharyngitis;  chilled  twice; 
subject  thought  after  second  exposure  was  exacerbation  of 
pharyngitis. 

Subject  G.  A.  suft'ered  after  single  exposure  no  ill  effects 
other  than  headache. 

Subject  B.  j.  F.,  no  symptoms  after  an  observation  exj^eri- 
ment. 

CONCURRENT    BACTERIOLOCIC    STUDIES SUMMER    OF    1919. 

Several  instances  during  the  experiments  of  1918  seemed  at 
least  suggestive  of  experimental  excitation  of  infection.  The 
case  of  S.  M.  in  particular  seemed  to  point  to  chilling  as  the 
exciting  factor.  The  experiment  was  a  blood  temperature 
control  in  which  he  sat  from  4  to  6:09  p.  m.,  Deceml>er  4. 
1918,  with  closed  mouth,  the  bulb  of  a  thermometer  beneath 
his  tongue.     He  forced  res])iration  from  4:12  to  6:0*)  p.  m.. 
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and  was  chilled  by  a  fan  from  4 :47  to  5  :09  p.  m.  Shivering 
began  at  4 :48  p.  m.,  and  had  become  very  severe  by  4  -.^2  p.  m. 
The  subject  had  not  been  aware  of  other  recent  exposure  to 
cold  or  infection.  By  the  morning  of  December  5,  nasophar- 
yngeal stuffiness  had  developed  sufficiently  to  cause  the  remark 
by  a  friend  that  he  had  a  cold.  The  symptoms  persisted  three 
or  four  days. 

Similarly  we  have  noted  what  we  believe  to  be  an  excitation 
of  infection  after,  and  presumably  due  to  chilling  in  a  number 
of  carefully  observed  instances  in  our  everyday  experience. 

A  study  of  the  flora  of  the  nose  and  throat  during  the  ex- 
periments of  the  summer  of  1919  seemed,  then,  to  be  well 
worth   while. 

Material  and  Method — The  medium  employed  was  a  3  per 
cent  rabbit  blood  meat  infusion  agar.  Baked  blood  agar  was 
also  used  in  each  instance  as  a  special  medium  for  bacillus 
influenzae.  Sputum  from  each  subject  was  injected  into  a 
mouse  for  typing  pneumococcus.  Cultures  were  taken  from 
the  nose  through  the  anterior  nares,  from  the  tonsil,  and  from 
the  posterior  pharyngeal  wall  by  means  of  separate  swabs. 
Each  swab  was  immersed  in  sterile  broth  and  then  ai)plied  both 
to  a  red  and  baked  blood  agar  plate ;  the  remaining  area  of  the 
plate  was  inoculated  by  means  of  a  platinum  loop.  Films  were 
made  directly  from  the  same  swab. 

The  cultures  were  incubated  for  36  hours.  The  plates  were 
then  ^iivided  into  eight  segments,  and  every  colony  in  two  to 
four  segments  of  the  plate  was  counted  and  its  nature  deter- 
mined. An  attempt  was  made  to  detect  an}'  marked  changes 
in  the  flora  and  i)articularly  in  the  relative  proportions  of  the 
l)acteria  present.  On  account  of  the  difficulty  of  differentiat- 
ing pneumococcus  from  streptococcus  viridans  by  morphology 
these  two  were  put  in  the  same  group. 

Results. — Four  different  subjects  were  used  in  this  study. 
Two  developed  clinical  sore  throats ;  a  third  hail  some  symp- 
toms of  malaise  and  headache ;  a  fourth  was  imaff'ected.  The 
results  obtained  with  the  nose  cultures  were  entirely  negative. 
Subjects  .\.  G.  and  S.  M  showed  staphylococcus  aureus;  sub- 
jects \V.  G.  K.and  S.  B.  G..  staphyloccxxnis  albus.  Xo  attempt 
was  made  to  sterilize  the  vestibule  of  the  nose  before  swab- 
bing.    The  flora  obtained   from  the  nose,  as  has  l>een   found 
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by  Other  investigators  (Thomson,  1913)  was  at  all  times  ex- 
ceedingly sparse,  but  the  above  organisms  were  always  found 
to  be  present.  They  showed  no  changes  with  exposure.  The 
results  obtained  from  pharynx  and  tonsil  in  each  instance  are 
given  in  Tables  1  to  3. 

From  the  pharynx  and  tonsil  of  Subject  S.  M.  before  the  ex- 
periment there  Avere  cultured  streptococcus  viridans.  pneumo- 
coccus,  Type  11,  atypical,  and  Bacillus  influenzae.  He  was  then 
subject  of  Experiment  7.  Within  24  hours  he  had  a  clinical 
sore  throat ;  coincident  with  this,  there  was  a  sudden  appear- 
ance of  streptococcus  hemolyticus  in  the  cultures  from  both 
tonsil  and  pharynx.  During  the  days  following,  with  the  dis- 
appearance of  the  sore  throat,  the  number  of  colonies  of  strep- 
tococcus hemolyticus  fell  oft  rapidly.  The  remaining  bacteria 
showed  no  evident  change. 
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Experiment  7. — Subject  S.  'Si.,  June  7,  1919,  3:45  to  6  p.  m. 
]\Iucous  membrane  thermopile  on  left  tonsil.  Respirations,  14 
per  minute.  ]\Iouth  open  :  nostrils  plugged.  Room  temper- 
ature. 18.10—19.60°  C,  0:00  to  0:31.5.  Wrapped:  normal 
breathing:  swallowed  many  times.  0:31.5  to  0:44.  \\'rapped  ; 
deep  breathing.  0:44  to  0:55.5.  Unwrapped;  fan  on  back- 
deep  breathing.  0:53.  Shivers.  0:55.5.  Coughs,  chokes, 
applicator  removed;  blood  flecks  seen  about  terminals.  4:57 
p.  m.,  experiment  started  again.  0:00  to  0:06.  Wrapped: 
deep  breathing.  0:06  to  0:13.5.  Unwrapped;  fan  on;  deep 
breathing;  shivering;  swallows  many  times.  0:13.5  to  0:33.5. 
Wrapped  ;  deep  breathing.  0:33.5.  Conditions  the  same  ;  amyl 
nitrite  inhaled.  0:35  to  0:44.  Wrapped;  deep  breathing,  some 
coughing  and  swallowing.  0:44  to  0:53.  Hot  water  bag 
around  subject ;  wrapped  ;  dee]>  breathing. 

On  the  follow^ing  morning  the  feeling  of  soreness  had  prac- 
tically left  the  traumatized  tonsil,  but  the  posterior  wall  of 
the  oropharynx  felt  sore.  On  inspection  a  localized  area  of 
injection  bearing  a  whitish  exudate  was  seen  on  the  posterior 
wall  of  the  oropharynx.  In  culturing,  the  contact  of  the  swab 
on  this  area  was  a  little  painful,  and  the  culture  yielded  strep- 
tococci, as  explained  above.  The  tonsillar  ring  was  injected, 
but  the  feeling  of  soreness  on  the  tonsil  entirely  passed  off 
during  the  day  and  contact  of  the  swab  in  culturing  was  hardly 
felt.  Thus  the  traumatized  tonsil  showed  less  evidence  of 
being  the  site  of  an  active  infection  than  the  posterior  pharyn- 
geal wall,  which  was  thought  not  to  have  been  directly  trau- 
matized, but  of  course  we  cannot  exclude  the  possibility  that 
the  oropharynx  was  infected  by  hemolytic  streptococci  from 
the  tonsillar  cry])ts — so  commonly  a  habitat  for  them — which 
were  missed  in  the  earlier  cultures  and  were  disseminated  by 
the  experimental  trauma  and  swallowing. 

In  subject  W.  G.  E.,  there  were  present  streptococcus  viri- 
dans,  bacillus  influenz?e.  streptococcus  hemolyticus,  and  sta- 
phylococcus albus.  Following  Experiment  D  there  were  no 
noteworthy  changes.  The  plate  inoculated  from  the  phar}-nx 
about  26  hours  after  Experiment  8,  however,  showed  a  pure 
culture  of  bacillus  influenza;  the  tonsillar  j^late  showed  also 
a  slight  relative  increase.  The  film  from  the  pharynx  showed 
practically  all   Gram  negative  bacilli    with   an   occasional   coc- 
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cus.  The  subject  had  no  sore  throat,  but  complained  of  gen- 
eral malaise,  slight  headache,  and  some  chilly  sensations. 
(Compare  the  efifect  of  infecting  monkeys  with  bacillus  influ- 
enza (Blake  and  Cecil,  1920).) 

The  pharynx  culture  made  96  hours  after  Experiment  8 
was  practically  the  same  as  before  the  experiment,  strepto- 
coccus viridans  and  staphylococcus  albus  appearing  as  before. 

Experiment  8  (for  Experiment  D,  see  page  —  above). — 
Subject  W.  G.  E.,  June  16.  1919,  3:20  to  4:07  p.  m.  Mucous 
membrane  thermopile  on  anterior  half  of  soft  palate,  left  side. 
Respirations.  16  per  minute.  Mouth  open;  nostrils  plugged. 
Room  temperature,  20.22—20.90°  C.  0 :00  to  0 :05.5.  Wrapped  : 
normal  breathing.  0:05.5  to  0:11.  Wrapped;  deep  breathing. 
0:11  to  0:32.  L'nwrapped ;  fan  on  back;  deep  breathing. 
0:32  to  0:47.     Wrapped;  deep  breathing. 

With  the  applicator  resting  against  the  anterior  soft  i)alate 
there  is  no  reason  for  supposing  trauma  to  the  tonsils  and 
pharynx.  ( )rganisms  could  hardly  have  been  introduced  from 
outside  by  the  applicator,  for  this,  with  the  thermopile  termi- 
nals attached,  was  freshly  coated  witli  shellac  in  alcoholic 
solution  before  being  adjusted  for  an  experiment. 

Subject  A.  G.  was  the  subject  of  five  experiments,  June  8, 
10,  13,  16  and  18.  On  June  15  he  noted  a  soreness  on  swal- 
lowing, and  on  June  16  the  entire  posterior  pharynx  and  ton- 
sillar ring  were  distinctly  injected.  The  experiment  of  June 
16  produced  no  sudden  increase  in  symptoms;  on  June  17  the 
sore  throat  had  practically  disappeared.  On  June  19,  36 
hours  following  an  experiment,  the  subject  again  developed 
a  soreness  on  swallowing,  with  congestion  of  the  posterior 
pharynx  and  tonsillar  ring.  On  June  20  the  symptoms  had 
subsided.  On  June  21  there  was  no  longer  any  injection  or 
soreness. 

This  subject  had  jjresent  in  his  throat  streptococcus  viridans, 
staphylococcus  aureus,  and  staphylococcus  albus.  Twenty-four 
hours  following  the  first  experiment  there  was  noted  for  the 
first  time  the  appearance  of  micrococcus  catarrhalis.  Subse- 
quently there  appeared  to  be  a  certain  degree  of  correlation 
l)etween  the  appearances  of  sore  throat  and  the  rises  in  rela- 
tive numbers  of  micrococcus  catarrhalis  colonies.  Xo  other 
change  in  the  bacterial  flora  was  apparent. 
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Experiment  9.— Subject  A.  G.  June  8.  1919,  3  :3S  to  5  :06 
p.  m.  ]\Iucous  membrane  applicator  on  left  tonsil.  Respira- 
tions, 10  per  minute.  Moutb  open  ;  nostrils  plugged.  Room 
temperature.  18.1—19.45°  C.  0:00  to  0:06.  Wrapped;  nor- 
mal breathing.  0:06  to  0:15.  Wrapped  ;  deep  breathing.  0:15 
to  0:43.  Unwrapped;  fan  on -back ;  deep  breathing;  some 
swallowing,  coughing,  and  clearing  of  throat;  after  0:17.  shiv- 
ering. 0 :43  to  1  :20.  Wrapped  ;  deej)  respiration.  1  :07.  In- 
hales amyl  nitrite.  1  :20  to  1 :28.  Hot  water  pad  to  back  :  deep 
respiration. 

The  possibility  that  trauma  to  the  tonsil  was  responsible 
for  the  appearance  of  micrococcus  catarrhalis  after  this  ex- 
])eriment  cannot  be  excluded. 

Experiment  6. — Subject  A.  G.  June  10,  1919,  11:30  a.  ni. 
to  12:17  p.  m.  Mucovis  membrane  thermopile  on  right  ton- 
sil. Skin  thermopile  on  forehead.  Respirations,  16  per  min- 
ute. Mouth  open  ;  nostrils  plugged.  Room  tem^^erature,  16.9^ 
—17.8°  C.  0:00  to  0:06.5.  Wrapped,  normal  breathing. 
0:06.5  to  0:18.5.  WVapped,  deep  breathing.  0:18.5  to  0:32. 
Unwrap])ed ;  fan  on  back;  deep  breathing;  after  0:23.5  shiver- 
ing. 0:32  to  0:47.  Wrapped;  deep  breathing;  contraction  of 
pharyngeal  muscles. 

Experiment  10.— Subject  A.  G.  June  13.  1919.  3  to  3:46 
p.  m.  Mucous  membrane  applicator  on  posterior  wall  of  oro- 
pharj'nx.  Respirations,  16  per  minute.  Mouth  open  ;  nostrils 
plugged.  Room  temperature,  18.45—19.05°  C.  0:00  to  0:04.5. 
Wrapped:  normal  breathing.  0:04.5  to  0:15.  Wrapj^ed ;  deep 
breathing.  0:15  to  0:26.  Unwrapped:  fan  on  back:  deep 
breathing;  coughed;  cleared  throat:  contraction  of  pharyngeal 
muscles;  after  0:22,  shivers.  0:26  to  0:46.  Wrapped;  deep 
breathing:  coughed  and  cleared  throat  several  times;  phani-nx 
appeared  normal. 

Experiment  11.— Subject  A.  G.  June  16,  1919,  10:30  to 
11  :30  a.  m.  Mucous  membrane  applicator  on  posterior  phar- 
yngeal wall.  Res])irations.  14  per  minute.  Mouth  o])en:  nos- 
trils plugged.  Room  temperature.  18.*X)— 19.80^  C.  0:00  to 
0:04.5.  Wrapped;  normal  breathing;  contractions  of  pharyn- 
geal muscles.  0:04.5  to  0:23.5.  Wrapped:  deej)  breathing. 
0:23.5   to  0:32.      I'tiwrapped:   fan   on   back:   deep  breathing. 
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0:32  to  1  lOO.  Wrapped;  deep  breathing;  contractioTis  of  phar- 
yngeal muscles. 

Experiment  12.— Subject  A.  G.  June  18,  1919.  10:20  to 
11  :12  a.  m.  Mucous  membrane  api)licator  on  soft  palate,  mid- 
dle part.  Respirations,  14  per  minute.  Mouth  open  ;  nostrils 
plugged.  Room  temperature,  18.75 — 19.55°  C.  0:00  to  0:05.5. 
Wrapped;  normal  breathing.  0:05.5  to  0:15.5.  Wrapped; 
deep  breathing.  0:15.5  to  0:27.  Unwrapped;  fan  on  back; 
deep  breathing.     0:27  to  0:52.     Wrapped  ;  deep  breathing. 

In  subject  S.  B.  G.,  there  were  present  in  the  throat  strep- 
tococcus viridans,  pneumococcus  type  IV,  and  staphylococcus 
albus.  Cultures  were  made  daily  from  June  4  to  19 ;  he  was 
the  subject  of  an  experiment  on  June  6,  9,  14,  and  17.  There 
was  practically  no  change  in  the  bacterial  tlora  of  this  subject 
throughout  the  entire  period  studied.  Neither  did  subjective 
or  objective  signs  of  sore  throat  or  cold  develop.  Frequently 
the  cultures  from  the  pharynx  were  almost  sterile,  there  being 
from  three  to  ten  colonies  over  the  entire  plate. 

DISCUSSION  OF  J5ACTERrOLOGIC  RESULTS. 

Streptococcus  viridans  was  found  in  all  four  of  the  individ- 
uals studied,  bacillus  influenzae  in  two,  pneumococcus  in  two, 
and  micrococcus  catarrhalis  in  one  subject. 

In  subject  S.  M.,  the  increased  number  of  streptococcus 
hemolyticus  was  definitely  synchronous  with  the  presence  of  a 
sore  throat.  There  appears  to  have  been  a  correlation  be- 
tween the  high  micrococcus  catarrhalis  counts  and  the  pres- 
ence of  sore  throats  in  subject  A.  G.  The  pure  culture  of 
bacillus  intluenzcT  in  the  pharynx  of  subject  W.  G.  E.  was 
not  coincident  with  sore  throat,  but  with  malaise,  slight  chilli- 
ness and  headache. 

These  results  in  no  sense  prove,  however,  that  the  sore 
throats  were  caused  by  the  increased  number  of  bacteria  cul- 
tured from  the  mucous  membranes,  or  that  the  apparent  in- 
crease of  microorganisms  was  caused  by  the  ischemia  of  the 
mucous  membranes  incident  upon  chilling  of  the  body  surface. 
The  method  is  subject  to  so  many  sources  of  error,  and  the 
amount  of  data  thus  far  obtained  is  so  small  that  we  do  not 
feel  justified  in  drawing  any  conclusions.  To  attribute  the 
a{)partmt    proliferation    of   pathogenic    microorganisms    to    the 
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effect  of  chilling  would  seem  to  be  in  harmony  with  the  great 
wealth  of  clinical  and  common  observation  which  points  to 
excessive  chilling,  under  proper  circumstances,  as  an  efficient 
excitant  of  infection  of  the  mucous  membranes  by  their  in- 
digenous pathogenic  bacteria.  Although  it  is  possible  that  the 
apparent  proliferation  was  due  to  the  local  ischemia  incident 
upon  chilling,  the  inaccuracy  of  the  bacteriologic  method  and 
the  insufficient  data  make  it  impossible  to  assume  that  this  is 
so.  The  eft'ect  of  trauma  by  the  thermopiles,  the  possibility  of 
transient  changes  in  the  flora  of  the  mucous  membranes  caused 
by  swallowing,  gagging,  or  other  muscular  activity  in  the  phar- 
ynx pressing  a  plug  of  bacteria  from  the  tonsillar  crypts,  the 
fact  that  the  subject's  mouth  was  held  open  throughout  the 
experiments,  with  the  accompanying  accumulation  of  mucus 
on  the  membranes,  the  errors  necessarily  introduced  in  each 
stage  of  making  the  cultures,  and  the  inaccuracy  of  any  method 
depending  upon  swab  cultures,  all  tend  to  confuse  the  results. 
We  present  the  data  given  above  as  a  contribution  to  the 
etiolog}-  of  upper  respiratory  infections,  and  not  with  the  idea 
that  the  study  is  in  any  sense  complete  in  itself. 

COXCURRKXT    I'.ACTERIOLOGIf    SFUDIKS SUMMKR    OF    1920.''' 

The  bacteriologic  methods  of  1920  were  essentially  those 
of  1919,  save  that  the  baked  blood  plates  for  bacillus  influ- 
enzae were  omitted  and  that  the  vestibule  of  the  nose  was  in 
each  case  w-ashed  out  before  the  nasal  culture  with  cotton  wet 
with  tap  water. 

Results:  Four  subjects  were  used  in  this  study.  Cultures 
were  made  daily  (with  a  few  omissions)  from  June  21  to 
July  19,  from  the  right  and  left  nasal  cavities,  the  right  faucial 
tonsil  and  the  posterior  pharyngeal  wall  of  two  subjects,  S.  M. 
and  A.  G.  The  third,  S.  B.  G.,  was  similarly  cultured  from 
June  21  to  June  30.  The  fourth,  F.  J.  C,  was  cultured  only 
once.  S.  J\l.,' A.  G.,  and  F.  J.  C.  each  developed  a  mild  coryza. 
S.  V>.  G.  w'as  unaffected. 

Subject  S.  M.  showed  in  the  nose  from  the  outset  staphylo- 
coccus albus.  C  )n  June  24  and  thereafter  sta])hylococcus  aureus 
also  was  found.     l)i]ththcroiils  ai>pcared  in  cultures  from  each 

*For  detailed   attoimt   see  Goldman.   Mudd   and   Grant    (1921). 
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nasal  cavit}'  made  four  hours  after  his  third  intranasal  experi- 
ment. Streptococcus  albus  remained  throughout  all  the  exper- 
iments. Streptococcus  aureus  was  present  occasionally,  but, 
except  on  the  days  following  its  first  appearance,  in  smaller 
numbers  than  streptococcus  albus.  The  diphtheroids  flucttiated 
in  numbers  and  were  sometimes  absent.  There  was  no  appar- 
ent relation  between  their  niuubers  and  the  chilling. 

The  tonsil  contained  at  the  outset  nonhemolytic  strepto- 
cocci, pneumococci.  and  S.  albus.  Streptococcus  hemolyti- 
cus  appeared  in  the  tonsil  culture  taken  24  hours  after  the 
first  experiment  on  June  22 ;  the  applicator  in  this  experiment 
was  on  the  nasal  septum  and  the  subject's  mouth  was  closed. 
Forty-eight  hours  after  tlie  experiment,  a  pure  culture  of  S. 
hemolyticus  appeared  in  the  tonsil  culture.  The  number  dimin- 
ished on  the  following  day  to  11  per  cent  of  all  colonies,  and 
subsequently  remained  present  in  numbers  from  1  to  12  per  cent 
of  all  colonies  counted,  through  July  12.  Nose  and  throat  re- 
mained clinically  normal  throughout  this  time.  Further  ex- 
periments were  performed  upon  this  subject  July  12,  15  and 
17,  with  the  thermopile  tips  respectively  on  the  nasopharyn- 
geal and  oropharyngeal  wall  and  in  the  air  of  the  postnasal 
space.  The  proportion  of  hemolytic  streptococci  in  the  tonsil 
cultures  slowly  rose  during  this  time — July  12,  12  per  cent ; 
July  14,  16  per  cent;  July  16  and  17,  numerous,  not  counted; 
July  19,  25  per  cent ;  July  20,  36  per  cent.  July  17,  this  subject 
began  to  develop  symptoms  of  coryza.  By  July  19  he  had 
cough,  nasal  stuffiness  and  rhinorrhea  and  malaise.  Symptoms 
present  but  abated  the  following  day.  This  subject's  mother 
had  had  a  severe  cold  from  about  July  12;  his  symptoms  may 
or  may  not  have  been  connected  with  the  experiments. 

The  pharynx  showed  nonhemolytic  streptococci  and 
])neumococcus  and  occasionally  S.  albus  and  S.  aureus.  June 
27,  S.  hemolyticus  appeared,  and  subsequently  it  was  obtained 
in  four  cultures,  each  time  associated  with  tonsil  cultures  con- 
taining a  like  organism.  S.  hemolyticus  is  so  usual  an  inhabi- 
tant of  the  tonsils  (Davis,  1920)  that  its  incidence  here  may 
or  may  not  have  been  connected  with  the  experiments. 

Subject  A.  G.  showed  in  the  nasal  cavity  initially  S.  aureus ; 
subsequently  S.  albus  appeared  on  each  side.  The  right  side 
showed   usually  a  preponderance  of   S.   albus,  the  left  of   S. 
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aureus.     Xo  other  organisms  appeared  in  the  nasal  cultures. 

The  right  tonsil  showed  nonhemolytic  streptococci 
throughout,  i.  e.,  from  June  21  to  July  19.  A.  G.  was  subject 
of  an  experiment  June  21,  23  and  24;  application  was  made 
on  the  anterior  end  of  the  right  nasal  septum,  the  anterior 
end  of  the  left  lower  turbinate  and  in  the  left  middle  meatus, 
respectively.  The  symptoms  of  a  slight  rhinitis — nasal  stuf- 
finess, slight  headache  and  slight  mucopurulent  discharge — 
developed  June  24.  The  secretion  and  stuffiness  persisted  until 
June  29.  June  24  two  colonies  of  M.  catarrhalis  appeared  on 
the  tonsil  plate,  and  June  26  one  on  the  tonsil  and  three  on 
the  pharynx  plate.  June  28,  S.  albus  began  to  be  present  in  the 
right  nostril.  Otherwise  no  change  in  bacteriology  was  noted, 
the  nose  showing  S.  aureus  and  the  tonsil  and  pharynx  non- 
hemolytic streptococci  as  before.  A.  G.  was  again  subject 
July  7  and  17,  with  the  applicator  on  the  right  middle  turbinate 
in  the  first  case  and  with  no  mucous  membrane  application  at 
all  in  the  second.  July  17,  twenty  colonies  (44  [)er  cent)  of 
M.  catarrhalis  appeared  on  the  tonsil  ])late.  There  were  no 
accomj)anying  clinical  symptoms.  Streptococcus  hemolyticus 
appeared  after  the  experiment  of  July  7,  four  colonies  on  the 
tonsil  and  one  on  the  pharyn.x  ])late  Jul\'  7,  one  on  the  tonsil 
])late  July  8  and  one  on  the  tonsil  plate  July  12.  These  were 
the  only  appearances  of  hemolytic  streptococci  in  this  subject, 
either  in  the  series  of  1919  or  1920. 

In  Subject  S.  B.  G.  there  were  present  in  the  nose  S.  aureus 
and  S.  albus.  ( )n  the  right  tonsil  there  were  S.  nonhemolyticus. 
pneumococcus.  S.  aureus  and  S.  albus.  The  jiharynx  showed 
S.  nonhemolyticus  and  pneumococcus.  There  was  i)ractically 
no  change  in  the  bacterial  flora  throughout  the  period  studied 
nor  were  there  any  signs  of  a  cold.  The  cultures  from  the 
pharynx  were  frequently  sterile  and  always  showed  relatively 
few  bacteria,  as  was  the  case  in  this  subject  in  1919. 

V.  J.  C,  whose  pharyngeal  culture  showed  abundant  hemo- 
lytic strei)tococci,  developed  a  mild  cold  the  day  following  his 
first  experiment  (applicator  on  left  nasal  septum).  L'nfortu- 
nately,  a  contagious  origin  cannot  be  ruled  out.  however,  tor 
his  baby  brother  developed  a  cold  about  the  same  time. 

Discussion :  Xonhemolytic  streptococci  were  found  in  all 
four     individual^     studied,     pneumococci    in     twt^.    S.     hemo- 
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lyticus  in  three,  and  M.  catarrhalis  in  one.  In  S.  M.,  on  one 
occasion  there  was  an  abundance  of  S.  hemolyticus  in  the  ton- 
sil cultures  before  and  during  the  symptoms  of  cold  and  sore 
throat.  In  F.  J.  C.  a  cold  followed  a  single  exposure  of  an 
individual  with  abundant  hemolytic  streptococci  in  his  post- 
pharynx.  The  appearance  of  M.  catarrhalis  in  A.  G.  after 
experimentation  was  paralleled  by  a  like  occurrence  in   1919. 

INTER1'RI:TATI0N    of    REACTIONS    TO    CHILLING. 

It  is  a  fact  beyond  question  that  potentially  pathogenic  bac- 
teria may  lead  a  saprophytic  existence  upon  the  pharyngeal 
and  tonsillar  mucous  membranes  of  healthy  subjects  (e.  g., 
see  Davis,  1920).  It  is  equally  indisputable  that  those  bacteria 
may  under  apj^ropriate  circumstances  become  the  active  agents 
of  infection,  local  or  generalized.  We  believe  that  exposure 
to  cold  may  be  one  such  exciting  factor  of  infection.  We  have 
shown  also  that  chilling  of  the  body  surface  causes  a  reflex 
vasoconstriction  and  ischemia  in  the  mucous  membranes  of 
the  nasal  cavity,  postnasal  space,  oropharynx,  palate  and  ton- 
sils. That  the  latter  is  the  mechanism  by  which  local  resist- 
ance is  lowered  and  infection  excited  we  have  not  proved. 
However,  there  would  seem  to  be  justification  for  advancing, 
tentatively  at  least,  the  hypothesis  that  the  ischemia  may  me- 
diate the  infection.  Jonathan  Wright  in  the  course  of  a  dis- 
cussion of  the  etiology  of  acute  upper  respiratory  infection 
(1914).  page  295).  says: 

"It  may  well  be,  as  has  been  admitted,  that  certain  bacteria 
are  at  once  pathogenic  when  they  reach  the  mucous  membrane. 
Indeed,  this  seems  very  probable  when  they  reach  the  mucous 
membranes  of  certain  individuals.  It  may  well  be  that  such 
individuals  always  present,  owing  to  systemic  states,  condi- 
tions of  the  mucosa  which  offer  an  ever  open  avenue  to  infec- 
tion ;  but  granting  all  this,  which  indeed  is  in  reality  a  part 
of  our  conception  of  the  mechanism  of  the  process,  it  seems 
extremely  likely  that  local  biochemical  change,  dependent  upon 
molecular  activities  acting  through  the  sympathetic  nervous 
system,  is  the  antecedent  in  the  majority  of  cases  of  bacterial 
infection.  This  molecular  disturbance  of  the  normal  activities 
of  the  sympathetic  nerves  may  be  set  up  by  external  or  internal 
ageno'es,  by  the  chilling  of  the  body  surfaces,  or  by  derange- 
ments in  the  activities  of  the  internal  organs.     Owing  to  the 
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fact  that  wet  feet  and  the  chilling  of  distant  regions  of  the 
surface  of  the  body  are,  at  least  in  clinical  experience,  quite 
as  frequently  followed  by  coryzas  and  sore  throats  as  the 
direct  impact  of  such  external  influences  upon  the  head  and 
neck,  we  have  the  right  to  infer  that  the  shock  at  the  surface 
must  be  transferred  to  internal  nerve  ganglia  and  there  trans- 
lated into  impulses  which  are  carried  to  the  surfaces  of  the 
mucosa  of  the  upper  air  passages.  There  they  give  rise  to  the 
chain  of  biophysical  and  biochemical  changes  which  may  sim- 
ply result  in  a  mild  coryza  or  a  catarrhal  pharyngitis,  the  reso- 
lution of  which  terminates  the  chain,  or  these  conditions  may 
be  in  themselves  the  starting  point  of  bacterial  invasion.'' 

In  the  insufficient  light  of  present  knowledge,  it  would  seem 
not  improbable  that  the  ischemia  incident  on  cutaneous  chill- 
ing, by  decreasing  cell  respiration,  or  by  retarding  removal 
of  the  products  of  cell  metabolism,  or  by  increasing  the  per- 
meability of  the  epithelial  cell  surfaces  to  the  bacterial  prod- 
ucts, or  by  decreasing  the  local  supply  of  specific  antibodies, 
or  by  altering  the  media  in  the  tonsillar  crypts  and  folds  of 
the  {)haryngeal  mucosa  in  which  the  bacteria  are  living,  or. 
especially  when  accompanied  by  direct  chilling  of  the  mucous 
membrane,  by  altering  the  state  of  aggregation  of  the  colloids 
of  the  protoplasm  ( Schade,  1920),  or  by  a  combination  of 
these  factors,  might  eftect  the  local  change  postulated  by 
\\' right  and  thus  so  disturb  the  equilibrium  between  host  and 
parasite  as  to  excite  infection.  We  here  use  the  term  '"infec- 
tion" as  denoting  a  process  separable  from  that  of  invasion  or 
penetration  of  the  bacteria  into  or  through  the  mucosa.  For 
study  of  tonsils  in  the  early  stages  of  infection  has  usually 
shown  the  crypts  swarming  with  bacteria  with  none  demon- 
strable beneath  the  mucosa  surface  (Wright  and  Smith,  1914. 
p.  291:  Wright,  1907;  Goodale,  1899).  There  is  much  col- 
lateral evidence  to  support  the  hypothesis  of  Wright  that  a 
factor  other  than  any  of  those  suggested  above — namely,  the 
surface-tension  relations  of  bacteria  and  mucosa  cell  surfaces 
(190*>).  enters  into  the  determination  of  penetration  or  non- 
penetration  of  bacteria  through  the  mucosa.  This  hypothesis 
certainly   deserves   experimental   investigation. 

The  demonstration  that  cutaneous  chilling  causes  reflex 
vasoconstriction  and  ischemia  in  the  nasal  cavity,  nasopharynx, 
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orophar\nx.  tonsils  and  ])alate  at  least  furnishes  a  new  and 
correct  point  of  de]:)arture  for  future  inve-^ti.s^ation.  to  re]:)lace 
the  former  false  assumption  of  congestion. 

That  the  mechanism  we  have  elucidated  is  the  only  one  con- 
cerned in  exciting  the  acute  cold  it  would  be  obvious  folly  to 
believe.  The  conditions  determining  the  equilibrium  between 
host  and  parasite  in  the  tonsillar  crypts  and  folds  of  the  phar- 
yngeal mucosa  must  be  so  extremely  complex  that  many  dif- 
ferent factors  are  capable  of  disturbing  it,  either  in  the  direc- 
tion of  ]iroliferation  of  the  i)arasites  and  infection  or  of  their 
amiihilation. 

A  mechanism  perhaps  more  often  responsible  than  ours  for 
the  acute  "cold''  has  been  elucidated  by  Leonard  Hill  and  F.  K. 
Muecke  (1913).  These  workers  found  that  in  hot.  moist, 
crowded  rooms,  such  as  ill  ventilated  theaters  or  meeting  halls, 
the  mucous  membranes  over  the  turbinate  bones  and  nasal  sej)- 
tum  swell,  become  turgid  with  blood  and  tissue  Ivmph,  and 
covered  with  a  thick  secretion.  In  such  crowded  ])laces  massr 
ive  droi)let  infection  is  likely  to  occur.  ( )n  going  out  into  cold, 
moist,  outer  air,  the  blood  vessels  constrict  and  the  nasal  mu- 
cous membrane  is  chilled  but  remains  swollen  with  tissue 
lymph.  These  authors  believe — and  certainly  with  a])parent 
justification — that  this  latter  condition  of  the  nasal  mucous 
membrane  afifords  a  suitable  condition  for  bacterial  prolifera- 
tion. They  find  that  the  dangerous  ])rimary  passive  congestion 
is  much  less  if  the  air  in  the  room  is  kejit  circulating  and  is 
not  overheated. 

The  monograph  of  Leonard  Hill  (  1919)  especially  urges  the 
importance  in  causing  colds  of  contagion  and  of  the  unnatural 
conditions  of  indoor  life,  where  bodily  vigor  is  not  maintained 
bv  adecjuate  outdoor  exercise,  crowding  favors  massive  infec- 
tion from  those  already  actively  infected  and  from  carriers, 
and  overheating  of  the  atmosphere  at  head  level  causes  pass- 
ive congestion  of  the  nasal  mucous  membrane  and  predisposes 
to  infection.  In  Hill's  monograph  is  to  be  found  detailed  dis- 
cussion also  of  the  etTects  on  the  resi)iratory  membrane  of 
altered  respiration  and  of  changes  in  tem]ierature  of  the  in- 
spired air.  as  distinguished  from  the  phenomena  we  have  been 
especiallv  studying,  namely,  the  reflex  effects  on  the  mucous 
membrane    circulation  of  chilling    the  bodv   surface    without 
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altering  the  quality  of  the  inspired  air.  The  effect  of  physical 
exertion  ( without  excessive  fatigue,  of  course )  in  increasing 
res])iration  and  hence  transudation  of  liquid  through  the  respi- 
ratory membrane,  is  emphasized  by  Hill  as  a  valuable  factor 
in  the  prevention  of  initiation  of  infection  of  the  respiratory 
membrane. 

It  should  be  clearly  borne  in  mind  that  the  factors  of  con- 
tagion and  of  general  bodily  health  are  probably  of  considera- 
bly greater  importance  to  preventive  medicine  and  the  welfare 
of  the  community  than  the  effects  of  chilling  of  the  body 
surface. 

We  would  reiterate  also  in  order  to  minimize  any  possibility 
of  misunderstanding.  We  are  concerned  in  our  experiments 
with  excessive  chilling  of  the  bodv  surface,  which,  like  over- 
dosage of  a  useful  drug,  we  believe  may  have  ill  effects.  Cer- 
tainly we  would  not  encourage  the  unreasoning  fear  of  drafts 
and  exposure  so  often  encountered.  Good  ventilation  and  cir- 
culating air  in  buildings,  cold  weather,  and  out-of-door  living 
are  needed  for  vigorous  health :  many  people  are  unquestion- 
ably benefited  by  cold  bathing.  Pint  excesses  in  this  direction 
should  also  be  avoided. 

Individual  differences  in  susceptibility  should  also  be  borne 
in  mind.  (See  Sticker,  1916.)  Thin,  anemic  and  delicate  per- 
sons can  in  general  stand  less  exposure  than  stocky,  "full- 
lilooded"  ones.  There  is  evidence  also  that  ])eculiar  suscepti- 
bility to  catching  cold  may  exist  as  an  individual  idiosyncrasy. 

We  are  now  in  a  position  to  outline  an  explanation  for  the 
annual  cold  weather  increase  in  incidence  of  upper  respiratory 
diseases,  which,  although  admittedly  incomplete  and  in  i:)art 
S])eculative,  would  yet  seem  to  fit  well  the  known  facts.  With 
the  beginning  of  cold  weather,  cessation  of  summer  and 
autumnal  out-of-door  life,  and  beginning  of  hot  air  and  steam 
heating,  conditions  of  living  for  the  average  American  and 
Kuropean  become  less  favorable  to  general  health  and  resist- 
ance. Opportunity  for  excitation  of  autoinfection  by  ])rolonged 
or  excessive  chilling  become  more  frequent,  as  do  those  for 
cross-infection  in  crowded  cars  and  meeting  i")laces.  w' 
ecus  membranes  are  rendered  more  susce]>tible  to  infection 
l)y  the  close,  hot  atmosphere  (Hill  and  ^Fuecke.  1*^13).  A^ 
the  bacteria  gain  foothold  and  multiply  on  one  after  another 
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susceptible  mucous  membrane  it  is  in  harmony  with  known 
immunologic  facts  to  suppose  that  they  tend  to  increase  in 
virulence  and  so  add  another  factor  to  the  general  tendency 
to  increased  prevalence  of  respiratory  infection.  With  mod- 
eration of  the  weather  and  return  to  out-of-door  life  in  the 
spring,  aided  possibly  by  some  as  yet  unknown  cyclic  or  other 
change  in  the  bacterial  invaders  ( journ.  Am.  Med.  Assn.,  1920, 
LXX\',  1?00),  we  would  expect  the  annual  decline  in  preva- 
lence. 

How  practically  to  escape  respirator}'  infection  in  so  far 
as  possible?  Lead  a  vigorous  and  healthful  life  with  adequate 
slee]:),  food,  exercise  and  fresh  air.  Bathe  dail}'.  Keep  the 
houses  sufficiently  warm  to  be  comfortable,  but  not.  as  most 
American  houses  are  in  winter,  overhot  and  overdrv.  Avoid 
contagion  from  infected  persons,  remembering  that  respiratorv 
diseases  are  communicated  chiefly  through  droplets  of  mucous 
sprayed  into  the  air  through  coughing,  sneezing-  or  speaking. 
Avoid  excessive  irritation  of  the  mucous  membranes  by  tobacco 
of  the  body  surface.  Avoid  crowding  in  hot  atmospheres. 
Obstructions  to  breathing  or  foci  of  infection,  if  present, 
should  of  course  be  removed.  Some  degree  of  "hardening" 
to  exposure,  graded  and  adapted  to  the  needs  of  the  individual, 
we  believe  is  possible,  and  of  the  greatest  service.  As  one 
valuable  factor  in  this  process,  one  of  us  at  least,,  after  some 
eight  \ears'  trial,  is  convinced  of  the  efficacy  in  his  own  case 
of  a  daily  morning  shower  bath  with  warm  water,  concluded 
with  a  few  minutes  of  very  cold  water. 

IV. ANAPHYLACTIC   "cOLDS." 

The  discussions  of  vasomotor  rhinitis  and  of  asthma  in  the 
majority  of  the  current  texts  will  have  to  be  entirely  rewritten. 
The  rescue  of  these  affections  from  the  nebulous  province  of 
diatheses  and  neuroses,  their  establishment  upon  a  definite 
and  sound,  if  not  wholly  complete,  etiologic  and  therapeutic 
basis,  makes  up  one  of  the  chapters  of  modern  experimental 
medicine  upon  which  one's  imagination  lingers  with  most  sat- 
isfaction. Since,  however,  thoroughly  modern  and  adequate 
treatments  of  this  subject  are  available  (v.  Goodale,  1918.  and 
Walker,  1919),  thev  will  not  l)e  further  discussed  here  beyond 
pointing  out  a  subgroup  of  cases  recently    come    within   the 
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experience  of  workers  in  the  field,  which  simnlate  recurrent 
common  acute  colds. 

I  cannot  do  better  than  (|Uote  Ijrieflv  from  Dr.  Walker 
(1919,  p.  146): 

"It  is  not  at  all  uncommon  for  some  patients  to  com])lain 
of  what  they  call  hay  fever  symptoms  or  very  frequent  head 
colds  throughout  the  year.  Since  this  kind  of  case  seeks  aid 
from  the  nose  specialist,  who  terms  the  condition  vasomotor 
rhinitis,  the  internist  sees  little  of  the  condition,  and  even  when 
the  internist  does  see  the  case  first  he  immediately  refers  the 
case  to  the  nose  specialist.  In  the  future,  however,  such  cases 
should  be  tested  for  sensitization  to  proteins.  Xot  infre(|uent- 
ly  are  the  emanations  of  animals  the  cause  of  these  all  the  year 
hay  fever  symptoms.  Horse  hair  dandruff  and  cat  hair  are 
frequently  the  cause  of  these  spasmodic  attacks  of  hay  fever, 
which  last  a  few  minutes  to  a  few  hours  or  even  a  day  or  two. 
and  in  such  instances  the  patient  gives  a  positive  skin  test 
with  the  proteins  of  the  hair.  Less  often  the  injection  of  va- 
rious foods  causes  spasmodic  attacks  of  short  duration  simu- 
lating hay  fever.  True  seasonal  pollen  cases  frequently  com- 
plain of  frequent  head  colds  throughout  the  year,  and  these 
head  colds  closely  simulate  short  attacks  of  hay  fever.  In 
some  of  these  pollen  cases  the  sensitization  serves  to  perma- 
nently render  the  mucous  membranes  extremely  sensitive  and 
irritable,  so  that  sudden  temperature  changes,  drafts,  odors 
and  dust  particles  are  sufilicient  to  ]:)roduce  symptoms  :  in  other 
])ollen  cases  bacteria  seem  to  be  the  cause."'  See  also  (^loodaie 
(1916),  Floyd  (1920),  and  Walker  (1920).  The  important 
]ioint  here  for  the  laryngologist.  internist  and  ])ediatrist  to  re- 
member is  that  fre(|uentl\'  recurring  ""colds"'  niav  have  protein 
sensitization  a«  their  basis  and  to  be  in  readiness  to  do  tlie  skin 
tests  when  in.dicated. 

v. ACUT1-:    IXFLAM  MATIOX    Dll-;     To   SNS'niMK',    ToXlC    AXO    Nllf- 

KOTU    l-AC   TOKS,   1(1  Ml-.CII  AXUAI.    AXD  C  1 1  l".  M  UAI.  IKNlTATloV. 

TO      1:N  TKl-.Ml-:      I.OW       I'l-iM  rilUAllUI'.      AXD      To      XASAl, 

OP.STKIHTIOX. 

A  discu>>ion  of  the  etiologA-  of  acute  inllannnation  of  the 
nose,   tln-oat   and   ton>ils   >;lioul(l   at   least   give   passing  mention 
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to  various  inflammatory  conditions  of  the  ujjper  res])iratory 
tract  associated  with  more  general  affections.  Acute  rhinitis 
occurs  as  a  local  prodromal  symptom  of  influenza,  measles, 
scarlatina,  whooping  cough,  enteric,  typhus,  smallpox,  chicken- 
pox,  secondary  or  congenital  syphilis  and  glanders.  (  Thom- 
son, 1913,  p.  113).  Similarly  for  acute  pharyngitis.  I^iph- 
theritic  and  gonorrheal  rhinitis  occur  :  also  that  of  erysipelas. 

Acute  upper  res])iratorv  inflammations  may  he  set  up  in 
those  exposed  to  local  irritants,  as  millers,  furriers,  sawyers, 
tobacco  workers,  ivory  and  steel  turners,  and  decorators,  or 
(Schade,  1920)  when  the  mucous  membranes  are  exposed  to 
extreme  low  temperatures.  Locally  the  vapors  of  formalin, 
the  halogens,  ammonia  and  the  fuming  mineral  acids  and  dust 
and  coal  and  tobacco  smoke  may  give  rise  to  them.  A  destruct- 
ive form  of  rhinitis  may  occur  in  workers  in  Ijichromate  of 
]iotash,  mercury,  arsenic  or  osmic  acid.  Acute  i)haryngitis 
not  infrequently  follows  traumatism,  as  the  swallowing  of  hot 
fluids,  corrosives,  hot  condiments,  raw  spirits,  and  the  impac- 
tion of  foreign  l)odies.  It  may  be  induced  b)  operations  on 
the  i)harvnx  with  much  sponging  or  traction  on  the  tissues, 
e.  g.,  enucleation  or  morcellement  of  the  tonsils.  Secondary 
infection  may  of  course  aggravate  any  such  primary  condition. 

Acute  mucous  membrane  inflammation  may  occur  in  connec- 
tion with  the  administration  of  certain  drugs,  as  potassium 
iodid,  arsenic,  mercury  and  antimony. 

Acute  rhinitis  "is  predisposed  to  by  all  obstructive  atfections 
of  the  nose  and  postnasal  space.  Chronic  hy])ertrophic  rhin- 
itis, deformities  of  the  septum,  j^olypi  and  chronic  em})yemata 
conduce  to  the  contraction  and  exacerbation  of  acute  nasal 
catarrh  :  and  frequent  and  persistent  rhinitis  in  children  is 
generally  due  to  nasopharyngeal  adenoids.  Indeed,  a  large 
majority  of  children  who  are  rejwrted  to  be  always  catching 
a  'cold  in  the  head'  will  be  found  to  possess  inflamed  or  over- 
grown pharyngeal  tonsils."     (Thomson  ibid.) 

A  vasomotor  turgescence  of  the  nasal  mucous  membrane 
may  originate  in  certain  individuals  from  some  reflex,  such 
as  chilling  of  the  feet,  sudden  exposure  to  l)rig]it  light  or 
damp  air.  inhalation  of  vitiated  air.  gastric  disorder,  or  sexual 
irritation. 
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VI. — COXCLUSIONS. 

The  following  causes  of  acute  inflammation  of  the  pharynx, 
tonsils  and  nose  are  recognized  in  the  present  dissertation : 

1.  The  filterable  virus  of  Kruse  and  Foster,  inducing  appar- 
entlv  a  clinical  entity,  a  type  of  acute  coryza.  According  to 
the  experiments  of  its  discoverers,  this  is  of  relatively  high 
virulence  and  mav  cause  infection  practically  independently 
of  the  action  of  exciting  factors. 

2.  A'arious  bacteria,  including  the  pneumococcus.  strepto- 
cocci. B.  rhinitis,  B.  diphtherise,  Friedlander's  bacillus,  B.  in- 
tiuenzce.  and  probably  also  M.  catarrhalis,  B.  septus,  M.  para- 
tetragenus.  S.  aureus,  the  meningococcus,  \'incent's  spirillum 
and  fusiform  bacillus,  and  possibly  others,  seem  to  be  capable 
of  inducing  infection  of  variable  extent,  duration  and  symp- 
tomatolog}-.  The  relative  virulence  of  the  microorganisms 
also  varies  within  wide  limits — both  between  themselves  and 
from  time  to  time  in  the  same  organism — in  some  instances 
high,  infections  of  epidemic  proportions,  largely  independent 
of  exciting  factors,  may  be  produced ;  in  other  instances  low. 
sporadic  infection  may  occur  only  when  some  factor  or  fac- 
tors serve  to  depress  resistance,  general  or  local,  to  the  point 
of  vulnerability. 

3.  Protein  sensitization,  the  basis  of  va.somotor  rhinitis  and 
of  true  bronchial  asthma,  the  underlying  cause  also  of  a  rel- 
ativelv  infrequent  subgroup  of  acute  recurrent  "colds.'" 

4.  Various  systemic  diseases,  drugs,  mechanical,  thennal 
and  chemical  trauma,  chronic  na'^al  aflfections  and  reflex  neu- 
roses. 

One  factor  by  which  resistance  to  bacterial  infection  may 
be  lowered  is  excessive  chilling. 

Experiments  by  many  workers  have  shown  that  animals 
whose  blood  temperature  is  lowered  may  have  decreased  re- 
sistance to  infection.  This,  however,  we  believe,  is  not  the 
mechanism  by  which  chilling  excites  the  common  upper  respi- 
ratory infections  in  man. 

Kxj)eriments  have  shown  thai  chilling  of  the  body  surface 
of  animals  causes  congestion  of  many  internal  organs.  Rea- 
soning from  a  faultv  analogy,  the  theory  has  been  evolved  and 
made   widclv    current    that    similar   congestion    occurs    in    the 
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upper  respiratory  mucous  membranes  of  man  when  chilled  and 
is  responsible  for  the  local  lowering  of  resistance.  However, 
the  work  of  the  present  authors  has  shown  that  the  opposite 
is  true,  namely,  that  chilling  of  the  body  surface  causes  reflex 
vasoconstriction  and  ischemia  in  the  mucous  membranes  of 
the  nasal  cavity  and  postnasal  space,  palate,  oropharynx,  naso- 
])harynx  and  palatine  tonsils.  It  seems  not  improbable  that 
the  ischemia  may  be  the  means  of  lowering  local  resistance. 
In  other  instances  the  mechanism  of  Hill  and  Muecke,  i.  e., 
crowding  in  overheated  places  followed  by  emergence  into  a 
cold  atmosphere,  is  doubtless  responsible  for  colds. 

During  the  covn^se  of  the  experiments  bv  which  the  vaso- 
constrictor reaction  to  chilling  has  been  demonstrated,  some 
ten  cases  of  cold  or  sore  throat,  usually  mild,  have  appeared 
among  the  subjects.  In  a  numl:)er  of  instances  the  clinical 
symptoms  were  accompanied  by  interesting  bacterial  changes. 

It  is  a  pleasure  to  thank  the  friends,  without  wliose  gener- 
ous aid  as  subjects  much  of  the  ]:)resent  work  would  not  have 
been  possible. 

A  paper  describing  repetition,  corroboration  and  extension 
of  our  studies  upon  the  tonsils  has  come  from  Italy  too  late 
to  be  included  above  i^Azzi,  1921).  Azzi  used  also  more  cir- 
cumscribed stimuli,  such  as  a  draft  of  cold  air  on  one  exposed 
foot  or  immersion  of  one  of  the  subject's  hands  in  cold  water. 
Such  local  applications  of  cold  elicited  reflex  vasoconstriction 
in  the  tonsillar  mucous  membrane  just  as  more  extensive  chill- 
ing does,  although  quantitatively  somewhat  less.  A\'arming 
the  body  surface  generally  or  locally  without  previous  chilling 
Azzi  found  to  result  in  reflex  vasodilation  in  the  tonsils,  just 
as  with  rewarming  after  chilling.  When  the  subject  was 
chilled  subsequently  to  such  heat  application,  however,  the 
tonsil  vessels  usually  remained  dilated.  During  the  ex^^eri- 
ments  on  himself  Azzi  fell  sick  with  a  febrile  rheumatic  af- 
fection and  mild  tonsillitis.  His  inflamed  tonsils  did  not  ex- 
hibit vasomotor  response  either  to  cutaneous  chilling  or  warm- 
ing. 

Attention  is  also  called  to  a  late  paper  by  E.  O.  Jordan  and 
W.  P.  Sharp  (1921).  showing  negative  results  in  prophy- 
lactic  vaccination   against  colds  with   W.   H.    Parks'   Pfeiff"er 
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bacillus-streptococcus-i)neuniococcus  vaccine,  despite  belief  of 
many  of  the  inoculated  to  the  contrary.  '"  'Satisfied  patient' 
conclusions  differ  widely  from  those  of  controlled  statistics." 
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II. 

THE   BORDERLAND  OF  OTOLARYXGOLOGY    AND 
OPHTHALMOLOGY. 

Bv  Haxai  \V.  Loki!.  ^L  D.,  and  Mkvkr  \Vn-.xi-k.  M.  D.. 
St.   Louis. 

Our  own  experience  and  a  careful  survey  of  the  literature 
have  forced  upon  us  the  following  conclusions  which  it  is  the 
purpose  of  this  paper  to  elucidate  and  to  defend : 

1.  Lesions  of  the  eye  and  its  adnexa  occur  far  more  fre- 
quently from  pathologic  processes  involving  the  nose  and  para- 
nasal sinuses  than  is  generally  accepted. 

2.  A  study  of  the  minor  processes  would  result  in  a  more 
fruitful  yield  than  that  which  has  followed  the  interest  in  the 
exceptional  and  striking  cases  manifest  up  to  the  present  time. 

3.  It  is  necessary  to  examine  and  to  study  in  detail  the 
nose  and  para  nasal  sinuses  in  all  eye  conditions  for  which  they 
mav  be  responsible,  including  conjunctivitis,  lacrimal  sac  con- 
ditions, orbital  cellulitis  and  abscess,  corneal  ulceration,  iritis 
and  its  associates,  maturing  cataract,  retinal  hemorrhage,  ret- 
inal detachment,  optic  neuritis,  ocular  and  retrobulbar,  optic 
atrophy,  glaucoma,  reduction  of  vision,  diminution  of  the  field 
and  functional  disturbances  not  otherwise  explained. 

4.  It  is  most  important  to  examine  for  and  to  record  any 
changes  in  the  orbital  or  ocular  tissues  in  all  cases  of  acute  or 
chronic  suppurative  processes  involving  the  paranasal  sinuses. 

5.  Persistent  and  intelligent  study  along  these  lines  must 
bring  al)out  a  solution  of  many  of  the  vexing  problems  which 
have  been  uncovered  l)y  the  casual  study  of  the  relation  be- 
tween the  eye  and  the  upper  respiratory  tract. 

I. THK     AXATOMIC     KKLATIOXS. 

Grossly  the  eyes  lie  one  on  each  side  of  the  nasal  cavities 
which,  however,  come  into  closer  relation  by  the  extension 
of  the  paranasal  sinuses,  below,  beh.ind.  above  and  internal  to 
the  orbital  cavity.  In  other  words,  the  sinuses  form  a  pneu- 
matic bcjundary   internally,   superiorly   and   inferiorly,   which. 
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however,  continues  subject  to  nasal  influences  by  reason  of  the 
extension  of  the  nasal  mucosa  throughout  each  sinus. 

A  clear  view  of  the  intimacy  of  this  anatomic  association 
is  shown  in  the  illustrations  herewith  presented.  Fig.  1* 
shows  the  bone  relations  of  the  sinuses  to  the  orbit,  the  thin 
bone  of  the  orbital  wall  of  the  sinuses  being  removed.  Fig.  2 
shows  the  bone  relations  of  the  frontal  sinus  to  the  orbits.  In 
Fig.  3  the  bone  has  been  cut  away,  leaving  the  mucosa  intact, 
showing  how  extensive  and  intimate  is  its  relation  to  the 
orbital  contents.  The  frontal,  ethmoid,  sphenoid  and  maxil- 
lary sinuses  are  readily  recognized.  Figs.  4  and  5  show  this 
relation  in  coronal  section,  the  first  at  the  opening  of  the  max- 
illary sinus  into  the  nose,  the  second  jvist  anterior  'to  the 
sphenoid  sinus. 

Of  the  dissections  of  the  optic  nerve  and  paranasal  sinuses 
made  by  Loeb,  that  shown  in  Fig.  6  is  presented  as  exhibiting 
the  course  of  the  nerve  along  the  sinuses  whose  mucosa  has 
been  left  intact. 

The  mere  propinquity  of  the  eye  to  these  sinuses  with  their 
extensive  mucosal  covering  would  speak  for  an  association  of 
pathologic  conditions  both  frequent  and  important,  even  if 
specific  details  were  not  at  hand.  The  extension  of  this  mu- 
cosa by  continuity  to  the  conjunctiva  through  the  lacrimal 
passages  adds  another  concrete  factor  to  this  association. 

Dehiscences  in  bone  walls,  as  pointed  out  by  Zuckerkandl. 
(  )nodi  and  others,  bring  the  pathologic  process  closer  to  the 
seat  of  complications.  This  is  still  further  manifest  in  the 
unusual  relations  sometimes  present  between  the  optic  nerve 
and  the  sphenoid  and  the  ethmoid,  as  shown  by  the  same 
authors,  and  the  fact  brought  out  by  Loeb,  that  sometimes  the 
orifice  of  the  sphenoid  sinus  lies  at  or  above  the  level  of  the 
optic  nerve  and  that,  in  two  out  of  thirty  instances  of  heads 
studied,  the  course  of  the  nerve  was  along  the  outer  wall  of 
the  posterior  ethmoid  cell  which  had  replaced  the  sphenoid. 
Under  usual  circumstances,  the  nearest  and  only  point  of 
relation  to  the  oi)tic  nerve  is  the  superior  posteroexternal  angle 


*This  and  the  succeeding  illustration.s  are  reproduced,  by  per- 
mission, from  Loeb's  "Operative  Surgery  of  the.  Nose,  Throat  and 
Ear." 
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of  the  last  posterior  ethmoid  cell.     Compare  Fig'.  7  and  Fig.  8. 

But  there  are  other  relations  quite  as  impoi-tant  if  not  as 
intimate  from  the  standpoint  of  contiguity.  This  pertains 
more  especially  to  the  nerves  and  vessels. 

The  ophthalmic  artery  gives  off  the  ethmoid  arteries  which 
su])pl\  the  ethmoid  cells  and  a  large  portion  of  the  upi)er  part 
of  the  nasal  cavity.  Still  more  im])ortant  are  the  ethmoid 
veins  which  emptv  into  superior  and  inferior  ophthalmic  veins. 

In  addition,  the  extensive  anastomosis  still  further  accentu- 
ates the  vascular  influence.  ( )f  the  nasal  and  ocular  lym- 
])hatics.  little  so  far  has  been  determined,  but  there  is  mani- 
festly quite  as  intimate  an  association  as  exists  in  the  vascu- 
lar supply. 

The  nerve  distribution  is  no  less  convincing.  There  are 
two  factors  in  this  connection.  In  the  first  place,  two  branches 
of  the  supraorbital  supply  a  large  portion  of  the  nasalmucosa, 
the  branches  of  the  posterior  ethmoidal  being  distributed  to 
the  sphenoid  sinus  and  posterior  ethmoidal  cells,  those  of  the 
anterior  ethmoidal  to  the  septmn,  roof,  middle  turbinate  and 
anterior  portion  of  the  inferior  turl)inate.  Anastomotic 
branches  add  to  the  connection  between  the  oculoorbital  and 
the  nasal  nerve  supply. 

In  the  second  place,  the  nerve  relations  of  the  si)hen()id 
sinus,  as  studied  by  Sluder,  constitute  the  means  by  which 
ocular  symptoms  may  follow  disease  of  this  sinus. 

Of  the  anatomic  relations  of  the  ear  and  eye,  there  is  little 
to  be  said.  The  sixth  nerve,  however,  may  become  affected 
by  pressure  at  the  apex  of  the  petrous  ])yramid  through  a 
localized  leptomeningitis  incident  to  an  acute  sup]nirative  otitis 
media. 

The  pharynx  and  larynx  have  no  close  anatomic  relations 
with  the  eye  except  perhaps  through  Meckel's  ganglion,  which 
sends  branches  to  the  ]iharynx  as  well  as  the  eye  and  nose. 

II. — i'.\thoi_;i:nksis. 

Autopsy  evidence  of  the  pathologic  rolatitm  between  the 
ear,  nose  and  throat  and  the  eye  is  unfortunately  slight.  Where 
autopsies  have  been  performed  the  process  was  found  so  ex- 
tensive that  little  could  be  ascertained  as  to  the  origin  (^f  the 
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trouble.  Autopsies  upon  those  dying  of  intercurrent  disease 
in  the  ])resence  of  one  of  these  conditions  are  rare,  and  when 
they  have  been  performed  httle  evidence  has  been  tnicovered. 

However.  Ave  are  not  ahogether  without  knowledge  in  this 
regard,  as  operative  procedures  have  given  some  information, 
and  inference  and  comparison  with  allied  processes  are  of 
some  value. 

Except  in  malignant  disease,  tuberculosis,  syphilis,  etc..  the 
nose,  throat  and  ear  are  the  original  seat  of  the  pathogenic 
process  which  brings  them  into  relation  with  the  eye.  A  ma- 
lignant disease  may  extend  from  the  orbit  to  the  nose  or  vice 
versa.  Tuberculosis,  syphilis  and  diphtheria  may  appear 
either  simultaneously  in  the  eye  and  nose,  or  they  may  a])])ear 
first  in  either  organ. 

So  tar  little  has  been  developed  to  show  that  any  s])ecial 
bacterial  invasion  of  the  nose  or  accessory  sinuses  has  any 
predilection  for  the  eye.  other  than  that  acute  virulent  pro- 
cesses affecting  the  sinuses  are  more  prone  to  result  in  orbital 
abscess.  At  any  rate,  with  the  possible  exception  of  the  work 
of  Dewatripont  upon  the  bacterial  causes  of  disease  of  the 
nasolacrimal  passageways,  investigations  have  not  been  suc- 
cessful in  differentiating  the  various  types  of  bacteria  with 
reference  to  their  influence  on  any  special  oculoorbital  disease 
of  nasal  and  paranasal  origin. 

The  means  by  which  the  disease  process  may  extend  from 
the  nose,  throat  and  ear  to  the  eye  may  be  summarized  as 
follows  : 

1.  By  extension  along  the  mucosa.  This  applies  more  espe- 
ciallv  to  processes  involving  the  nasolacrimal  tract  and  the 
conjunctiva. 

2.  Bv  pressure,  as  when  th'e  orbital  wall  is  invaded  by  a 
mucocele  or  other  process  which  bulges  out  the  sinus  wall. 

3.  By  extension  through  dehiscences.  mainl\-  in  the  pro- 
duction of  orbital  cellulitis  and  abscess. 

4.  By  destruction  or  necrosis  of  the  boundary  walls.  Autop- 
sies have  shown  that  orbital  abscess  may  originate  in  tliis  way. 

5.  Bv  periostitis  of  the  sinus  wall,  by  direct  invasion  or 
through  the  bone  vascular  system. 

6.  By  the  vascular  and  lymphatic  systems.  This  grouji  in- 
cludes three  divisions : 
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a.  Cases  of  frank  thrombophlebitis  of  the  cavernous  sinus, 
the  ophthahnic  vein  and  other  vessels. 

b.  Those  due  to  obstruction  of  the  circulation,  such  as  edema 
of  the  eyelids,  chemosis,  exophthalmus,  etc.  Conditions  such 
as  swelling  of  the  papilla  and  optic  neuritis  associated  with 
blindness  almost  miraculously  and  instantly  relieved  by  intra- 
nasal operation  are  probably  of  vascular  origin,  comparable 
to  edema  glottidis  occurring  in  connection  with  a  severe  in- 
fection of  near-by  tissues. 

c.  Thx^se  in  which  the  vessels  are  merelv  the  transmitting 
agent.  The  first  two  divisions  of  this  interesting  group  of 
cases  have  been  pathogenically  faily  well  established.  The 
third  has  the  same  basis  as  that  which  pertains  to  the  origin 
of  polyarthritis,  endocarditis  and  nephritis  from  remote  foci. 
Iritis  comes  under  this  class.  For  years  it  has  been  known  that 
iritis  is  usually  associated  with  syphilis  or  rheumatism,  but  onlv 
recently  has  the  tonsil  relation  of  polyarthritis  been  applied  to 
iritis. 

The  lymphatic  system  has  been  included  with  the  vascular 
system  in  spite  of  our  lack  of  knoweldge  of  the  lymphatics 
of  the  eye  and  nose,  for  the  reason  that  the  lymph  flow  is 
so  closely  associated  with  the  vascular  circulation  and  because 
of  the  behavior  of  lymphatic  absorption  elsewhere  in  the 
body. 

7.   By  the  nervous  system.     Of  these  we  have  two  classes : 

a.  Cases  due  to  pressure,  extraneous  or  from  inflammation 
within  the  nerve  sheath  and  trophic  disturbances.  These  in- 
clude optic  neuritis,  with  its  sequelae,  optic  atrophy,  paralysis 
of  the  ocular  muscles,  blepharospasm,  paralysis  of  accommo- 
dation. Paralysis  of  the  abducens  may  result  from  a  local- 
ized meningitis  occurring  in  connection  with  a  sujipurative 
otitis  media. 

b.  Cases  in  which  the  nervous  relation  is  more  or  less  in- 
definite or  obscure.  This  has  reference  to  those  which  for  want 
of  better  pathogenic  understanding  are  termed  functional, 
refle.x,  etc.  \\'ith  the  increase  of  our  knowledge  of  pathology, 
tliis  group  is  likely  to  shrink  more  and  more  by  its  replace- 
ment   to    other   grou]is. 
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in. THE    NOSE,    THROA'I'    AND    EAR    RELATIONS. 

The  paranasal  sinuses  are  the  dominating  influence  in  the 
more  serious  oculoorbita!  conditions  of  nasal  origin,  yet  a  de- 
flected septum  or  a  hypertfophied  middle  turbinate  which 
obstructs  any  of  the  sinus  orifices  may  be  of  etiologic  signifi- 
cance. These  conditions  mav  be  responsible  for  a  number  of 
minor  afi'ections  such  as  conjunctivitis  of  various  types,  in- 
fiammatory  and  obstructive  conditions  of  the  lacrimal  passage- 
ways, and  slight  deficiencies  in  vision.  Dewatripont,  who  has 
made  an  extensive  studv  of  the  diseases  of  the  nasolacrimal 
passageways,  agrees  with  the  statement  made  by  Kuhnt  that 
95  per  cent  of  the  cases  have  a  nasal  origin.  Magitot  studied 
100  cases  of  keratoconjunctivitis  in  an  ophthalmic  center  and 
found  95  per  cent  sutfering  from  nasal  lesions  as  follows  : 

1.  Acute  rhinitis,  followed  by  coryza  with  or  without  hyper- 
trophy, 30  per  cent. 

2.  Atrophic  rhinitis  with  or  witliout  ozena,  5  per  cent. 

3.  Tertiarv-  syphilis  of  the  nose.  7  per  cent. 

4.  Maxillarv  or  frontal  sinusitis,  acute  or  chronic,  13  per 
cent. 

5.  Mucous  polypi  often  compressing  the  nasolacrimal  canal. 
3  per  cent. 

6.  Septum  deviations  with  large  spurs,  comprising  the  in- 
ferior meatus,  25  per  cent. 

7.  Stenosis  of  the  inferior  meatus  by  approximation  of  the 
inferior  against  the  lateral  wall  of  the  nasal  fossa,  15  per  cent. 

8.  Cicatricial  lesions  of  the  inferior  meatus  resulting  from 
resection  of  the  anterior  portion  of  the  internal  wall  of  the 
maxillary  sinus  in  the  course  of  a  radical  cure  of  the  disease. 

Alost  of  the  eye  complications  connected  with  the  nose  re- 
sult from  acute  or  chronic  su])puration  of  the  paranasal  sinuses, 
but  some  of  the  more  interesting  ones  may  follow  acute  in- 
flammatory processes  with  little  or  no  pus.  The  more  serious 
complications  usually  occur  in  connection  with  a  closed  em- 
pyema. And  yet,  there  does  not  seem  to  be  a  clear  line  of 
demarcation  between  the  etTects  of  any  of  these  lesions  on  the 
varietv,   severitv   or   duration   of   the    resulting   complications. 

While  most  of  the  sequelae  may  result  from  lesions  of  any 
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of  the  sinuses,  each  sinus  seems  to  have  a   fairly  well  estab- 
lished adherence  to  certain  of  these  complications. 
They  are  as  follows  : 

1.  Ethmoid  Cells:  Swelling-  of  the  inner  angle  of  tlie  ui)])er 
eyelid,  orbital  cellulitis  and  abscess,  exophthalmus,  diplopia, 
visual  deficiencies,  disease  of  the  nasolacrimal  ])assageways, 
iritis,  vitreous  opacities.  ])apilledema,  optic  neuritis,  ojitic 
atrophy. 

2.  Sphenoid  Sinus :  Thrombosis  of  the  cavernous  sinus. 
optic  neuritis,  optic  atrophy,  paralysis  of  the  third,  fourth  and 
sixth  nerves. 

3.  Frontal  Sinus :  Proptosis  from  mucocele  and  suppura- 
tion, orbital  cellulitis  and  abscess,  edema  of  the  lids,  diplopia, 
conjunctivitis,  iritis,  corneal  ulceration,  vitreous  opacities. 
0])tic  neuritis  and  atrophy. 

4.  Maxillary  Sinus:  Edema  of  the  lower  lid.  conjunctivitis. 
orbital  cellulitis  and  abscess,  optic  neuritis  and  atrophy. 

The  ear  influence  is  limited  practically  to  abducens  [)araly- 
sis.  However,  no  account  is  here  taken  of  the  interesting 
oculovestibular  manifestations  of  nystagmus  and  of  the  ret- 
inal changes  in  the  intracranial  sequelse  of  otitis  media  su])- 
])urativa.  which  form  no  part  of  this  paper. 

The  tonsils  have  been  found  the  focus  of  origin  in  iritis, 
iridokeratitis  and  iridocvclitis,  which  have  heretofore  been 
known  to  be  associated  \\ith  rheumatism.  It  will  not  be  strange 
if  other  inflammatorv  conditions  al)out  the  eye  are  found  to 
be  due  to  tonsil  infection  or  to  toxic  ])rocesses  originating  in 
the  tonsil. 

The  relation  of  phlyctenular  keratitis  to  adenoids  seems  to 
be  generally  accepted. 

'inhere  are  those  who  consider  that  tlie  thickened  jiatches 
in  trachoma  and  in  follicidar  ])haryngiti>  liring  tnem  into 
association.  Imt   tliis  is  (piito  doulitful. 

w. — Tin-:   v'.W.   ki:la  ridxs. 

The  eye  conditions  due  to  nose  and  tliroat  lesions  reported 
in  the  literature  are  astonishingly  large,  both  in  number  and 
variety,  in  s])ite  of  the  fact  that  the  rejiorters  have  heretofore 
been  mainly  interested  in  the  unusual  and  startling  types.  An 
analysis  of  these  cases  shows  that  the  nose  and  throat  are  com- 
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mon  factors,  even  making  allowance  tor  the  enthusiasm  of  the 
observers.  We  are  convinced,  iiowever,  that  this  enthusiasm 
is  fully  warranted  by  the  facts. 

The  following  summarizes  our  ol)servations : 

1.  Pain,  (jenerally  speaking,  the  nose  or  the  paranasal 
sinuses  may  be  held  accountable  for  ])ain  in  the  eye  or  eyes, 
in  the  absence  of  any  external  ocular  inRammatorv  signs, 
especially  when  it  begins  in  the  morning  or  upon  awakening. 
The  pain  may  be  described  as  an  eyeache.  a  pain  between  the 
eyes  or  in  the  tem])le.  (  Usually  one  side. )  This  pain  almost 
always  disaj^pears  after  the  ])atient  has  been  uj)  for  a  while, 
or  at  least  it  is  greatly  alleviated,  in  contradistinction  with  eye 
])ain  produced  by  eye  strain  or  intraocular  disease,  which  al- 
ways increases  towards  evening.  The  pain  is  also  relievable 
by  cocain  applications  to  the  nasal  mvicosa.  It  is  often  accom- 
])anied  by  a  general  redness  of  the  bulbar  conjunctiva,  epi- 
])hora  and  more  or  less  photophobia  and  dizziness. 

2.  Epiphora,  Dacryocystitis,  Stenosis  of  Duct,  Fistula.  Etc. : 
These  long  recognized  and  familiar  signs  of  a  nasal  lesion  are 
most  frequently  associated  with  a  common  cold  or  coryza. 
They  may,  however,  be  caused  by  a  mechanical  obstruction 
in  the  nasal  cavitv  :  bv  extension  of  the  infection  directlv  into 
the  nasal  duct :  l)y  extension  of  the  infection  indirectly  from 
an  infected  nose  and  by  reflex  irritation  in  the  nose. 

Mechanical  obstruction  of  tears  may  be  due  to  hyperplasia 
of  the  inferior  turbinate  or  even  the  middle  turbinate  or  of 
the  mucosa  immediatelv  surrounding  the  valve  of  Hasner. 

A  case  has  been  described  by  \Mener  in  which  the  cause 
was  a  membrane  stretched  across  the  nasal  opening  of  the 
nasal  duct,  the  mere  splitting  of  which  relieved  the  tearing. 

Inflammation  of  the  nasolacrimal  passageways  may  result 
from  ethmoid  or  frontal  lesions  by  direct  pressure  or  contact 
infection,  and  this  may  sometimes  occur  in  maxillary  suppura- 
tion. Elschnig  attributes  50  per  cent  of  the  cases  of  dacryo- 
cvstitis  to  an  extension   of  an  ethmoiditis. 

3.  Lids  and  (  )rbit.  Redness  of  the  lid  margins,  acute  or 
chronic  ble])haritis  marginalis,  slight  edema  or  puffiness  of 
the  lids,  dark  circles  under  the  eyes  are  common  sequelae  of 
nasal  obstruction  or  of  inflammation  of  the  nose  or  j^aranasal 
sinuses. 
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Orbital  cellulitis,  phlegmon  and  abscess  have  long  been 
understood  to  be  generally  of  sinus  origin.  Even  in  children 
and  infants  this  has  been  substantiated,  although  the  small  size 
and  seemingly  slight  importance  of  the  sinuses  in  children 
has  been  assumed  sutticient  to  exclude  them  from  considera- 
tion. 

Birch-Hirschfeld  cites  statistics  of  684  cases  of  orbital 
inflammation  :  he  found  409.  or  59.8  per  cent,  due  to  sinus 
infection.  He  believes  this  should  be  much  higher,  as  in 
many  cases  the  nose  and  sinuses  were  not  taken  into  consid- 
eration. Furthermore,  as  Axenfeld  has  pointed  out.  the  sinu- 
sitis may  subside  as  the  cellulitis  i)rogresses.  particularly  in 
cases  following  influenza. 

IMost  of  the  orbital  complications  are  due  to  frontal  sinus 
inflammation :  the  ethmoid  follows,  then  the  sphenoid,  and 
finally  the  maxillary  is  occasionally  the  cause.  A  frontal  in- 
volvement is  indicated  in  swelling  limited  to  the  upper  lid  with 
the  eyeball  pushed  down  and  towards  the  temple  with  crossed 
diplopia  and  vertical  deviation  ;  ethmoiditis.  in  swelling  at  the 
inner  canthus  evenly  divided  between  the  two  lids,  with  the 
globe  pushed  towards  the  temple,  and  crossed  diplopia  with 
no  vertical  deviation ;  and  a  sphenoid  empyema,  in  swelling 
of  the  lower  lid.  a  predisposition  to  chemosis  in  the  lower 
quadrant  of  conjunctiva. 

Kmphysema  of  orbit  or  lids  may  be  due  to  fracture  of  a 
portion  of  the  nasal  wall  of  the  orbit,  usually  the  ethmoid.  It 
also  occurs  from  inflammatory  conditions.  Collections  of 
fetid  gas  with  pus  in  the  orbit  have  been  found  by  Grandcle- 
mont  and  Guyot  to  be  of  ethmoid  origin. 

Cases  of  blepharospasm  have  been  reported  in  which  relief 
was  secured  only  when  some  accompayning  nasal  irritation 
was  removed. 

Exojihthalmic  goiter  with  complete  subsidence  of  the  exoph- 
thalmos has  been  cured  by  nasal  operation.  On  the  other 
hand,  the  exophthalmus  has  also  been  reported  as  having 
immediatelv  followed  a  nasal  ojieration.  The  tonsil  relations 
of  goiter  are  now  being  studied  by  a  number  of  investigators. 

Thrombophlebitis  of  the  ophthalmic  plexus  has  been  found 
as  a  complication  in  inflammation  of  the  posterior  ethmoid 
or   the   sphenoid.      Embolism    of    the   arteria    centralis   retinae 
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and  thrombosis  of  the  central  vein  have  been  reported  follow- 
ing sinusitis  operations  and  parat^n  injections  for  correcting 
nasal  deformities.  Wiener  has  seen  a  case  of  the  embolism 
of  the  central  arter\-  of  the  retina  occin-  immediately  after 
injection  of  hard  paraffin   for  cure  of  saddleback  nose. 

Faraffinomata  of  the  lids  have  also  occurred  after  injection 
of  hard  paraffin  into  the  nose,  causing  partial  or  complete 
closure  of  the  lids  with  more  or  less  permanent  defects. 

4.  Muscles.  Abducens  paralysis  in  connection  with  sup- 
purative otitis  media  has  already  been  considered. 

Paralysis  or  paresis  of  the  fourth,  or  one  or  more  branches 
of  the  third  nerve,  is  a  common  complication  of  orbital  abscess 
or  cellulitis  due  to  sinusitis,  and  paralysis  of  the  fourth  fre- 
quently results  from  a  Killian  operation.  These  muscle  par- 
alyses have  often  been  i)ermanent.  although  they  may  be 
merely  transitory.  The  asthenopia  often  observed  in  patients 
suffering  from  nasal  affections  can  be  ascribed  to  a  fatigue 
of  the  accommodation  branch  of  the  third,  without  producing 
an  actual  paralysis  of  accommodation. 

5.  Conjunctiva  and  Cornea.  Intiammation  of  the  conjunc- 
tiva or  cornea  must  not  necessarily  be  set  down  as  due  to 
nasal  inflammation  merely  because  of  concommitance,  for  they 
may  both  be  complications  of  measles,  pemphigus,  tuberculosis 
or  syphilis. 

\'arious  forms  of  conjunctivitis  and  keratoconjunctivitis, 
especially  the  phlyctenular  variety,  have  been  reported  as  being 
caused  by  nasal  and  sinus  disease.  Corneal  ulcer  and  herpes 
of  the  cornea  and  lids  have  been  relieved  by  treatment  of  the 
nose  and  sinus  and  the  removal  of  tonsils  and  adenoids.  We 
have  found  that  stubborn  forms  of  dendritic  keratitis,  such  as 
are  not  generally  recognized  as  being  of  nasal  origin,  are  re- 
lieved promptly  by  appropriate  treatment  of   the  nose. 

Keratitis  lisceformis  has  been  reported  by  Elschnig  as 
caused  by  sinusitis.  He  does  not  venture  to  ascribe  the  man- 
ner in  which  the  sinus  causes  the  condition. 

6.  Uveal  Tract.  Ophthalmologists  have  only  in  recent  years 
awakened  to  the  importance  of  looking  to  focal  infection  as 
a  cause  of  iritis  and  uveitis.  Diseased  sinuses  and  tonsils  have 
been  found  largely  responsible  for  a  great  number  of  cases 
of  anterior  and  posterior  uveitis.     Startling    cures    of  acute, 
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chronic  and  recurrent  cases  have  been  recorded  after  removal 
of  diesased  tonsils,  whereas  all  previous  efforts  at  effecting  a 
cure  had  failed.     We  have  had  a  marked  case  of  this  type. 

Increased  intraocular  tension  may  have  a  nasal  origin.  We 
have  under  observation  at  the  present  time  two  cases  of  glau- 
coma, one  a  woman,  45  years  of  age.  who  had  been  operated 
upon  for  cataract  in  the  left  eye  and  now  has  cataract  with 
glaucoma  in  the  right  eye.  was  immediately  relieved  of  pain 
with  a  temporary  reduction  of  intraocular  tension  to  normal 
by  shrinking  the  middle  meatus  with  cocain.  She  is  already 
greatlv  improved  since  clearing  out  the  diseased  ethmoid  cells 
on  her  right  side,  and  we  are  watching  with  interest  the  ulti- 
mate outcome.  The  second  i)atient.  a  case  of  glaucoma,  with, 
recurrent  large  blebs  upon  the  cornea,  has  just  been  operated 
upon  for  a  deflected  septum.  The  ethmoid  cells  on  that  side 
were  found  to  be  diseased,  but  will  be  taken  care  of  later. 
This  jjatient  also  had  been  greatly  imjjroved  temporarily  by 
shrinking  the  mucous  membrane  of  the  nose. 

While  the  contention  of  Ziem  that  cataract  can  be  caused 
or  at  least  influenced  by  sphenoid  or  ethmoid  sinus  disease 
leaves  some  room  for  doubt,  Pauntz  and  others  have  unques- 
tionablv  demonstrated  the  influence  of  sinusitis  on  i)ostopera- 
tive   cataract   infection. 

Hvalitis  and  niuscae  volitantes  are  among  the  conditions 
that  have  disa})pe:ired  ujion  relieving  the  nasal  lesion. 

With  sympathetic  ophthalmia  there  is  a  recognized  thicken- 
i.ng  of  the  nasal  mucosa.  Some  authorities  have  held  the 
sinuses  to  be  the  cause  in  a  number  of  cases.  Two  are  cited 
by  Elschnig  of  sympathetic  irritation  occurring  three  months 
after  enucleation,  entirely  cured  with  restored  vision  follow- 
ing treatment  of  the  sinuses.  Two  reported  by  Moulton  at 
the  last  meeting  of  the  American  Medical  .\ssociation  seem  to 
be  due  to  similar  cause. 

7.  Optic  Xerve  and  Retina.  This  is  of  the  most  vital  im- 
portance, as  (jften  the  question  of  sight  or  blindness  rests  with 
prompt  diagnosis.  Most  of  the  cases  of  blindness  relieved  by 
nasal  oj)eration  come  within  this  group.  Retinal  hemorrhages 
and  niflammati(Mis.  retinal  detachment  and  neuroretinitis  have 
all  been  found  to  lie  due  to  sinus  disease  and  infected  tonsils. 
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We  are  mostly  concerned,  however,  with  optic  neuritis  and 
retrobulbar  neuritis. 

Evans  and  Fish  tabulated  36  consecutive  cases  of  oi>tic  neu- 
ritis. Sinus  disease  was  present  26  times.  Elschnig  found 
sinus  involvement  in  13  ])er  cent  of  all  optic  nerve  affections. 

Only  a  small  percentage  of  these  cases  give  a  historv  of 
nasal  trouble.  There  is  nothing  significant  about  the  appear- 
ance of  the  nerve,  as  there  may  be  any  condition  present, 
from  a  normal  nerve  head  in  retrobulbar  neuritis  to  a  choked 
disc,  either  due  to  sinusitis  or  other  causes.  The  diagnosis 
is  particularly  difficult  when  sinusitis  is  present  with  some 
other  ( nerve )  disease.  The  mere  presence  of  tabes  in  a  case 
of  atrophy,  or  active  syphilis  in  a  case  of  optic  neuritis,  should 
not  exclude  the  sinuses  as  having  an  important  bearing  on  the 
neuritis.  On  the  other  hand,  the  association  of  sinusitis  with 
optic  neuritis  should  not  deter  the  physician  from  going 
through  the  routine  in  an  effort  to  discover  all  possible  deter- 
mining causes. 

\  an  der  Hoeve  believes  that  enlargement  of  the  blind  spot, 
first  for  colors  and  later  for  white,  is  the  first  sign  of  retro- 
bulbar neuritis  of  nasal  origin.  He  believes  that  this  always 
is  the  precursor  of  a  central  scotoma  and  could  be  found  often 
if  a  careful  and  early  search  were  made. 

Elschnig  does  not  attach  much  significance  to  enlargement 
of  the  blind  spot,  as  it  is  an  accompanying  sign  of  toxic  am- 
blvopia.  However,  the  latter  can  usually  be  eliminated  by 
a  histor}-  of  the  case.  He  believes  with  Fuchs  that  central 
scotoma  for  colors  and  then  white  is  one  of  the  earliest  signs, 
de  Kleinj.  however,  has  verified  the  work  of  \'an  der  Hoeve 
and  thinks  that  we  have  in  this  a  most  valuable  means  for  an 
early  diagnosis,  even  though  it  mav  not  be  constant. 

Ziem  considers  a  peripheral  contraction  of  the  fields  of 
vision  common,  but  has  received  little  support.  Other  scoto- 
mata  besides  the  natural  blind  spot  are  sometimes  found  in 
the  field.     Bitemporal   hemianopsia  is  a   rare  accompaniment. 

Retrobulbar  neuritis  with  resulting  atrophy  of  the  optic 
nerve  has  often  been  seen  following  fracture  by  blow  on  the 
orbital  edge  extending  along  the  nasal  wall  of  the  orbit  to  the 
canalus  opticus,  and  has  even  been   reported   following  o])er- 
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ation  on  the  septum  or  removal  of  a  spur  or  turbinate  bone, 
causing  fracture  extending  to  the  optic  canal. 

Optic  atrophy  following  retrobulbar  neuritis  in  "tower  skull"' 
has  been  discussed  by  Posey  and  Berger,  who  believe  it  to  be 
due  to  the  encroachment  of  bone  on  the  optic  canal  and 
sphenoid  fissure  the  result  of  enlargement  of  the  sphenoid 
bone  with  advancing  years. 

It  must  not  be  forgotten  that  in  optic  nerve  atropliy  with 
bitemporal  hemianopsia  due  to  tumor  of  the  hypophysis,  the 
growth  sometimes  reaches  downward  into  the  sphenoid  and 
may  be  mistaken  for  primary  sphenoidal  growth.  In  such 
a  case  which  was  under  observation  (\\'iener)  a  craniec- 
tomy was  unsuccessfully  made,  and  on  postmortem  exam- 
ination it  was  found  that  the  growth  extended  deeply  into 
the  sphenoid.  If  the  sinuses  had  been  previously  examined 
in  this  case,  much  \aluable  information  would  have  been 
available. 

Numerous  cases  of  blindness  from  optic  neuritis  relieved 
by  nasal  operation  reported  by  Risley,  Onodi,  Holmes, 
Evans,  Fish,  Elschnig,  Hansell,  \'an  der  Hoeve.  de 
Schweinitz,  Sluder,  Knapp,  Loeb,  Ring,  and  many  others 
leave  no  doubt  that  there  are  many  minor  defects  of  vision 
which  are  dependent  on  nasal  lesions  and  for  which  no 
relief  is  possible,  except  through  proper  attention  to  the 
nose  and  paranasal  sinuses. 
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OBSERVATIOXS  (3N  THE  DEVELOPMENTAL  ANAT- 
OMY OF  THE  TEAH^ORAL  BONE.* 

By  Lkx-  Rocers,  M.  D., 

from  thi-:  institute  of  anatomv  and  the  department  ()f^ 
ophthalmolo<,v  and  otolaryngoloc.v. 

'J'lie  purj^ose  of  this  paper  is  to  record  a  series  of  observa- 
tions on  the  development  of  the  temporal  bone  in  later  fetal 
life  and  childhood,  and  to  consider  the  varying  relations  of  its 
several  parts  at  different  ages,  with  particular  reference  to 
their  surgical  significance. 

The  study  has  been  limited,  in  the  main,  to  those  phases  of 
the  subject  concerning  which  our  information  is  obviously  in- 
complete or  upon  which  there  exists  a  decided  difference  of 
o])inion. 

MATERIAL    AND    METHODS. 

A  considerable  amount  of  material  was  available  for  this 
study,  including  294  temporal  bones,  some  dried  and  some 
fresh  and  in  situ,  as  well  as  a  series  of  32  skulls  in  various 
stages  of  develo])ment.  Of  the  temporal  bones,  14  were  of 
fetal  stages,  32  of  newborn  children,  18  of  children  of  differ- 
ent ages  (2  to  15  years,  inclusive)  and  230  of  adults. 

Of  the  skulls  14  were  fetal,  14  were  newborn,  and  4  were 
of  children.  There  was  also  available  a  large  series  of  adult 
skulls  for  com])arison  with  those  of  earlier  stages. 

To  insure  exactitude  of  measurements,  and  to  determine 
accurately  the  relations  of  the  various  parts  of  the  organ  of 
hearing,  the  subject  has  been  attacked  with  a  variety  of 
methods. 

First,  a  series  of  casts  in  Wood's  metal  were  pre])ared,  re- 
producing the  cavities  of  the  external,  middle  and  internal  ear. 
together  with  the  nerves,  air  cells,  osseus  auditory  tube,  tensor 
tympani  muscle,  carotid  artery,  aqueducts,  etc.     In  all,  40  such 

*Graduate  thesis  for  Master'.^  De^ee  in  Ophthalmology  and  Oto- 
laryngology  Graduate   School,   University   of  Minnesota. 
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casts  were  |)repared.  Fifteen  of  these  were  of  adult  ears,  5 
of  children,  10  of  newborn  infants,  and  10  of  fetuses.  Draw- 
ings of  some  of  these  preparations  are  shown  in  Figs.  1  to  14, 
inclusive. 

Second,  the  antra  of  a  series  of  temporal  bones  were  filled 
with  bismuth  paste  and  radiographed  to  show  their  position 
at  different  ages.  As  a  check  on  this  i)rocedure.  the  antra 
were  later  transilluminated  by  introducing  the  small  electric 
light  of  a  Ijronchoscope  tube  in  the  cavity  of  each  Ijone  and 
tracing  the  outline  on  the  surface.  In  older  children  and 
adults  an  opening  was  drilled  through  the  tegmen  tympani 
into  the  antrum  to  admit  the  light.  In  the  fetus  and  infant 
the  antrum  could  be  reached  through  the  external  meatus. 

The  size  and  position  of  the  antra  were  determined  by 
radiography  and  transillumination  in  40  bones  ( 10  adults.  7 
children,  8  newborn  infants  and  15  fetuses).  Drawings  of 
these  specirnens  are  shown  in  Figs.   15  to  24,  inclusive. 

Third,  to  determine  the  relations  of  the  inner  structures  of 
the  ear  to  surface  landmarks,  a  series  of  casts  in  Wood's  metal 
was  prepared  and  .the  Ijone  in  these  s])ecimens  was  later  ren- 
dered transparent  by  the  Spalteholz  clearing  method  so  that 
the  cochlea,  antrum,  nerves,  air  cells,  etc.,  could  be  observed 
in  situ.  Three  of  these  preparations  were  made.  ( )f  these, 
one  was  of  an  aduTt,  one  of  a  child,  three  years  old,  and  one 
of  a  newborn  infant  (Figs.  25  and  26). 

Fourth,  tb'further  determine  the  relations  of  the  antrum, 
facial  nerve  and  other  structures  to  the  surface  landmarks, 
regional  dissections  were  made  on  the  cadaver.  (  )f  these  S 
were  of  the  adult.  2  of  children,  and  8  of  newborn  infants. 
The  angle  of  inclination  of  the  tympanic  membrane  was  also 
determined  in  55  ear  drums.  Of  these  6  were  adult.  4  chil- 
dren, 24  newborn  and  24  fetuses.  As  a  check  on  measurements 
and  relations,  ^2  tem])oral  l)ones  were  sectioned  in  various 
jilanes.  (  )f  these  20  were  adult,  2  children  and  10  newborn 
infants. 

The  value  of  the  study  of  the  middle  and  inner  ear  by 
means  of  casts  has  long  been  recognized.  .\s  the  jMieumatic 
cavities  of  the  ear  are  rather  complicated  in  shape,  it  is  onl\ 
by  representing  these  spaces  as  solids  that  one  can  obtain  a 
clear  concept  of  their  precise   form   and  extent,   and  of  their 
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relations  to  one  another  and  to  the  neighboring  nerves,  vessels 
and  other  structures.  Only  by  a  clear  knowledge  of  the  inti- 
mate topographical  relations  of  the  middle  ear  to  the  surround- 
ing cavities  is  the  significance  of  the  frequent  inflammations 
of  the  former  fully  understood. 

A  variety  of  materials  have  been  used  to  replace  the  air 
spaces  in  making  casts.  Benzold  used  a  mixture  of  wax  and 
resin,  A'on  Stein  employed  a  rubber  and  chloroform  solution, 
and  then  vulcanized  the  mass.  Bruhl  cleared  the  bone  and  in- 
jected mercury.  James  Brown''  injected  dental  rubber  and 
vulcanized.  \\'ood's  metal  seems  to  give  the  most  satisfactory 
results  for  this  type  of  preparation,  and  certain  refinements  of 
the  method  introduced  here  have  been  found  of  considerable 
value  in   securing  more   perfect   and  complete   specimens. 

TECHXIC  OF    MAKIXC.   CASTS  OF  THE   TEMPORAL   BOXE   WITH) 
wood's    METAL. 

To  make  casts  of  the  middle  and  inner  ear,  it  is  best  to  se- 
cure well  dried  temporal  bones  in  which  the  nerves  and  mu- 
cous membrane  of  the  cavities  have  disintegrated  and  dis- 
appeared, so  that  the  canals  will  be  clear.  If  any  of  these 
dessicated  tissues  remain,  they  should  be  removed  with  the 
air  blast.  The  canals  and  nerve  openings  are  then  covered 
with  adhesive  tape,  with  the  exception  of  the  external  auditory 
meatus,  which  is  left  open.  After  heating  the  encased 
bone  at  about  100  degrees  centigrade  for  twenty- four 
hours  in  a  sand  bath,  it  is  ready  to  receive  the  molten 
Wood's  metal*  which  is  poured  into  it  to  the  level  of 
the  suprameatal  (Henley's)  spine.  As  the  bone  is  heated 
above  the  melting  point  of  the  metal,  the  latter  will'  not  solid- 
ifv,  and  the  specimen  can  be  agitated  to  remove  air  bubbles. 
It  is  a  good  plan  to  drop  a  little  water  on  the  metal  at  the 
meatus  to  solidify  it,  and  tlien  the  l^one  can  be  picked  up,  and 
rotated  to  remove  the  air  and  get  the  metal  into  all  parts. 
After  cooling,  the  plaster  of  Paris  casing  is  removed  and  the 
specimen  is  placed  in  30  per  cent  hydrochloric  acid  to  dissolve 
the  bone. 

*Wood'3  metal  is  composed  of  tin.  4  parts,  lead  S  parts,  bismuth 
16  parts,  and  cadmium  3  parts.  It  has  a  very  low'  melting  point, 
about  6i'  degrees  centigrade. 
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Tl-XIIXIC    Ol"     I'KKl'ARIXG    TRANSl'AKIlN  T     I'.dXK     SI'llCI  M  KNS. 

The  method  used  to  render  the  injected  specimens  of  hone 
transparent,  as  sliown  in  Figs.  25  and  26,  is  that  developed  hy 
S])alteholz  of  Lei])zig  in  l'K)6.--' 

After  the  temporal  hone  is  filled  with  Wood's  metal,  it  is 
decalcified  by  placing  it  in  a  two  per  cent  solution  of  hydro- 
chloric acid  which  is  changed  daily  for  one  month.  It  is  then 
transferred  to  a  one  per  cent  solution  of  hydrochloric  acid 
whicii  is  also  changed  daily  for  two  weeks.  The  j^ur[)ose  of 
this  procedure  is  to  secure  comj)lete  decalcification  of  the  bone 
without  destro)ing  the  specimen  with  the  acid.  The  bone  is 
then  washed  in  running  water  for  two  weeks,  or  until  it  gives 
a  neutral  reaction  to  blue  litmus,  after  which  it  is  bleached  for 
two  hours  in  hydrogen  peroxid  and  again  washed.  After 
bleaching  the  specimen  is  again  washed,  and  is  then  dehydrated 
bv  jiassing  it  through  a  series  of  graded  alcohols  of  60.  75,  'K^ 
and  "^8  per  cent.  It  should  be  left  in  each  mixture  about  24 
hours.  After  dehydration,  the  specimen  is  cleared  by  placing 
it  in  benzol  for  four  days,  changing  the  solution  at  the  end 
of  48  hours.  The  final  preserving  fluid  in  which  the  specimen 
is  to  remain  consists  of  methyl  salicylate  5  parts,  and  isosafrol 
3  parts.  As  these  fluids  have  the  same  refractive  index  as  the 
prepared  bone  the  latter  becomes  translucent.  Sometimes  it 
may  be  made  more  transparent  by  adding  a  little  more  isosa- 
frol. Air  bubbles  may  be  removed  by  placing  the  s|)ecimen 
under  a  bell  jar  and  exhausting  the  air  with  a  suction  ]ium]i. 

OHSKKVATIONS THE    M1:M1;RAXA    TV  M  tax  I. 

upon  examination  of  the  literature  on  the  tymjianic  mem- 
brane, one  is  confronted  with  a  great  variance  of  opinion  re- 
garding the  inclination  of  this  structure.  Observers  seem  to 
be  about  equally  divided  as  to  whether  the  inclination  in  the 
newborn  is  equal  to.  or  less  than  that  of  the  adult,  and  several 
maintain  that  the  ear  drum  is  almost  horizontal  at  birth. 

The  angle  given  by  Lucian  for  the  adult  is  55  degrees.  How- 
ell-' 130.  FlinV*  45,kirk-^  45,  IMersol-'  60,  Gray =' 55.  Morris-" 
50.  Frciligh"  50.  Symington-"'  45.  and  PoUak-'  45.  Shaw.''" 
Gray.-'  Henlc.'-'^  von  Troltsch,  Trevis,-"-'  Gruber'-*'  anil  Cheatle' 
state  that  the  tympanic  membrane  is  nearly  horizontal  at  birth, 
while  Symington.-"  rollak.'-'  Cavanaugh'"  and  hVeiligh"  main- 
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tain  that  the  angle  in  the  adult  and  newborn  is  about  the  same. 
The  data  obtained  by  the  measurement  of  individual  ear 
tlrums  in  this  study  is  shown  in  the  following  table.  (  Table 
Xo.  1.)  The  figures  indicate  the  degree  of  inclination  from 
the  perpendicular.  The  measurements  as  given  in  Table  Xo.  1 
show  that  a  large  individual  variation  is  frequent  in  both  new- 
born and  adult  drums.  The  averages  show  the  membrane 
approaches  a  little  more  closely  the  horizontal  in  the  fetus  and 
that  it  gradually  becomes  more  erect  in  later  fetal  life.  There 
seems  to  be  no  constant  change  in  the  angle  afterbirth. 

The  angles  given  in  the   following  tables  were  determined 
with  the  Stangen  goniometer  of  Martin  and  Ranke. 

Table  No.  1. 
Inclination  of  the  Tympanic  Membrane. 

Ave.  Deg. 

Age  Individual  Cases  of  Inclina'n 

Four  months   fetus — 61.  63.... 62 

Five  months  fetus — 55.  57,  60,  62,  72,  80 64.4 

Six  months  fetus — 58,  59,  60,  64,  64,  65 61.5 

Seven  months  fetus — 55,  60,  61,  62,  63 -.  60.2 

Eight  months  fetus — 58,  59,  60,-65,  65 61.4 

Xine  months  fetus — 55,  57,  57,  61,  62,  63,  63,  68 60.8 

X'^ewborn — 54.  55,  56,  57.  58,  58,  60,  60,  65 ....:...  57 

Child  of  three  years — 55,  60....; 57.5 

Adult— 45,  55,  157,  60,  60.  69 .: 57.5 

Table  No.  2. 
Dimensions  of  the  Tympanic   ^Membrane. 

Ave.  Diam. 

Age                               Diameters  (  mm. )  (  mm.  I 

Fourth  fetal  month— Max.  6.8,  6.8 6.8 

Min.  5.5,  5.5 5.5 

Fifth  fetal  month — Max.  7.1.  7.5,  7.5 7.4 

Min.  6,  6,  6.5... -.-... '>.2 

Sixth  fetal  month — Max.  7.2,  7.3,,  7.8,  8.... 7.6 

Min.  6.3,  6.6,  6.6,  7.5 :..  6.7 

Seventh  fetal  month — Max.  7.8,  8.  9 8.3 

Min.  7.6,  7.7.  7.8 --. - /./ 

Eighth  fetal  month— ^  fax.  8,  9,  9.6... 8.9 

Min.  8,  8,  8.3 :..  7.8 
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Ninth  fetal  month— Max.  9.  9,  9.2,  9.7,  10 ^).3 

Mill.  7.5,  8,  8,  8.5,  8.5,  9 8.2 

Xewljorn— Max.  9,  9,  9.3,  9.5.  9.5,  9.8,  10,   10.  10, 

10.  10.  10.2,  10.3,   10.3 9.8 

Min.  7.8,  8,  8,    8,   8,   8,   8.   8.2.   S.3,   8.4.    8.4. 

8.6.  8.8 8.2 

Seventh  month  child — Max 11. 

A[in 8.5 

One  year  child — Max 11. 

Min 9. 

Two  year  child — Max '. 11. 

Min 9. 

Adult— Max _ 1 1 . 

Min 'K 

As  these  measuremer.ts  were  taken  to  the  extreme  edge  of 
the  sulcus  tympanicus  they  will  be  found  to  be  slightly  larger 
than  the  drum  membrane  proper. 

It  is  generally  stated  that  the  dimensions  of  the  tympanic 
membranes  at  birth  are  almost  identical  with  those  of  the 
adult,  there  being  little  or  no  increase  in  the  postnatal  period 
of  development.  The  figures  quoted  in  Table  Xo.  2  show  that 
the  tympanic  membrane  increases  steadily  in  size  in  the  last 
half  of  fetal  life  and  that  also  there  is  a  distinct  increase  in 
its  diameter  in  the  first  year  after  birth,  at  the  end  of  which 
])eriod  the  adult  dimensions  are  attained. 

rm-:  ax  trim. 
The  "mastoid"  antrum  should  be  called  the  tympanic  an- 
trum because,  considered  from  any  point  of  view,  it  is  a  part 
of  the  tympanic  cavit\'.  The  antrum  appears  in  the  fetus  al 
the  same  time  as  the  tympanic  cavit) .  and  at  the  time  of  birth 
is  develo])ed  to  about  adult  dimensions,  but  the  mastoid  cells 
do  not  ap])ear  until  the  second  year,  and  they  are  generally 
diploetic  till  the  fifth.  Definite  air  cells  first  appear  at  the 
seventh  or  eighth  year,  and  are  first  seen  as  well  develojied 
spaces  after  the  ninth  year.  The  antrum  must  also  be  con- 
sidered at  all  stages  as  co'.itinuous  with  the  tympanic  cavity 
and  as  lying  entirelv  within  the  petrous  bone.  It  is  covered  by 
the  tegmen  t\iiipani,  which  also  is  the  roof  oi  the  t\mpanic 
c;i\it\-   ;md    the   audilorx-    tube. 


I)EVKL()l'>ri':.\"T.\L  AXA'l'O.Xn'  OF  Till".  'I'llM  i'OKAI.  l'.(").\i:.  109 

The  relations  of  the  antrum  to  its  adjacent  structures  varies 
considerably  at  different  ages.  Up  to  the  time  of  birth  it  is 
directly  over  the  meatus,  its  upper  part  lying  above  the  zygo- 
matic process  and  its  anterior  margin  extending  forward  be- 
yond that  of  the  meatus. 

In  the  fetus  and  newborn  the  incus  lies  in  the  aditus  and 
its  long  process  projects  into  the  antrum.  As  shown  in  Figs. 
15  to  24  inclusive,  as  the  child  grows  older  the  antrum  grad- 
ually shifts  from  its  location  above  the  meatus  to  a  more  pos- 
terior and  inferior  position,  and  in  the  adult  it  is  directlv  pos- 
terior to  it.  Its  position  in  the  child  materially  aids  drainage 
in  acute  infections. 

The  lateral  (external)  canal  of  the  bony  labyrinth  forms 
the  inner  boundary  between  the  antrum  and  epitympanic  recess. 
Its  bony  covering  is  easily  recognized  as  a  thin  white  ridge 
of  dense  bone.  In  the  young  child  its  wall  is  only  about  one- 
fifth  of  a  millimeter  in  thickness,  and  a  probe  or  curette 
introduced  into  the  middle  ear  could  easily  rupture  into  the 
canal. 

The  thickness  of  the  bone  separating  the  antrum  and  lat- 
eral canal  at  different  ages  is  approximately  as  follows : 

Xewborn,  0.2  mm. :  three  years  old,  0.3  to  0.5  mm. ;  five 
years  old,  0.5  mm. ;  adult,  1   mm. 

As  the  mastoid  develoi)s.  tlie  antrum  becomes  farther  and 
farther  removed  from  the  external  surface  of  the  temporal 
bone.  The  thickness  of  the  bony  wall  bounding  the  lateral 
surface  of  the  antrum  at  dift'erent  ages  is  approximately  as 
follows : 

Xewborn,  1  to  2  mm.  :  five  years  old,  6  mm. ;  ten  year.s 
old.  10  mm.:  adult,  15  mm. 

The  above  figures  are  about  the  same  as  those  given  by 
Svmington  (20).  The  dimensions  of  the  antrum  in  the  new- 
born are  about  10  by  11  mm.,  which  is  approximately  the  samt^ 
as  in  the  adult. 

THE    FACIAL    XERVH. 

The  general  course  and  relations  of  the  facial  ner\o  in  the 
temporal  bone  are  much  the  same  in  the  infant  and  adult  and 
there  seems  to  be  a  consistent  and  uniform  growth  of  its 
l)arts.     The  distance  frc^m  the  nerve's  entrance  into  the  inter- 
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nal  auditory  meatus  to  the  central  point  of  the  jj^cniculate 
gangHon  is  shown  in  the   following: 

Five  month  fetus.  8  mm. :  seven  month  fetus.  ')  mm.  :  new- 
born (  average  of  ten  cases  ),  10  mm. :  three  year  child.  12  mm. ; 
adult  (average  of  ten  cases).  13  mm. 

The  distance  from  the  center  of  the  ganglion  to  the  point 
where  the  nerve  turns  sharply  downward  is  10  mm.  in  the 
newborn,  11  mm.  at  three  years,  and  an  average  of  12  mm.  in 
the  adult.  This  portion  of  the  nerve  lies  within  the  tympanic 
cavity,  and  in  its  course  over  the  promontory  around  the  fenes- 
tra rotundum  it  is  protected  only  by  a  thin  shell  of  bone  in 
the  adult,  and  in  the  child  up  to  the  fourth  year  it  is  often 
covered  only  by  a  thin  membrane  of  connective  tissue.  This 
exposed  condition  accounts  for  the  liability  to  facial  paralvsis 
in  the  child  following  acute  otitis  media.  As  the  nerve  runs 
directly  beneath  the  anterior  part  of  the  external  (horizontal) 
canal,  a  roughly  used  probe  or  Staeke's  director  for  locating 
the  epitympanic  recess  may  easily  injure  it.  As  Cheatle' 
aptly  says,  "Such  an  instrument  is  safe  only  in  experienced 
hands,  and  then  it  is  not  needed." 

The  course  and  relations  of  the  facial  nerve  can  be  best  seen 
in  the  superior  views  of  the  various  casts.  The  distance  from 
the  posterior  rim  of  the  tympanic  membrane  to  the  nearest 
])oint  of  the  facial  nerve  is  from  3  to  5  mm.,  both  in  the  fetus 
and  the  adult. 

The  exposed  condition  of  the  nerve,  in  earlv  life,  after  its 
exit  from  the  stylomastoid  foramen,  is  of  importance  both 
to  the  obstetrician  and  the  surgeon.  In  the  fetus  and  voung 
infant  it  emerges  about  3  mm.  behind  and  a  little  below  the 
most  posterior  part  of  the  margin  of  the  tympanic  membrane. 
As  there  is  no  mastoid  ])rocess  at  this  time,  the  nerve  runs 
downward  over  the  petrous  portion  of  the  bone.  This  condi- 
tion accounts  for  some  of  the  facial  paralyses  jiroduced  by 
pressure  from  instruments  at  this  point  during  delivery.  It 
is  also  to  be  noted  that  this  external  portion  of  the  nerve  lies 
in  the  ])ath  of  an  incision  such  as  is  made  in  oj^eration  for 
mastoiditis  in  the  adult.  If  such  an  incision  were  made  in  the 
infant,  the  nerve  would  be  cut  and  a  facial  paralysis  would 
result ;  but  as  the  antrum  in  the  voung  child  is  much  higher, 
and  as  there  is  no  mastoiil  ci^ntainiuij  air  cells,  there  is  little 
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need  for  such  an  incision.  The  relations  of  the  exit  of  the 
facial  nerve,  the  antrum,  the  tympanic  membrane,  and  the 
developing  mastoid  process,  are  shown  in  Figs.  15  to  24  in- 
clusive. 

After  the  first  year  the  vertical  portion  of  the  facial  nerve 
is  gradually  covered  by  the  deposit  of  the  layers  of  bone  form- 
ing the  mastoid  process,  and  by  the  outward  growth  of  the 
posterior  portion  of  the  tympanic  ring,  which  forms  the  ex- 
ternal osseous  meatus.  The  thickness  of  the  bone  over  this 
portion  of  the  nerve  is  shown  by  the  following  measurements : 
One  year :  0  mm. ;  three  years.  6  to  10  mm. :  five  years,  1 1  mm.  : 
adult.  13  to  15  mm. 

In  all  fetal  and  infant  specimens  examined  the  nerve  came 
straight  to  the  surface,  but.  as  Freiligh^^  states,  in  some  cases 
the  nerve  bends  downward  before  emerging,  and  in  these  cases 
the  exit  would  be  two  or  three  millimeters  lower. 

THE    TXXER    EAR. 

If  lines  were,  projected  through  each  posterior  canal,  they 
would  meet  a  little  posterior  to  the  hypophysis  and  form  ap- 
proximately a  right  angle.  Likewise,  lines  through  the  su- 
perior semicircular  canals  would  meet  above  the  posterior 
rim  of  the  foramen  magnum  and  be  about  at  right  angles  to 
each  other.  It  can  be  seen  that  the  canals  of  one  side  are  at 
right  angles,  and  that  either  canal  of  one  side  is  at  right  angles 
to  its  mate  on  the  other  side.  This  makes  the  posterior  canal 
of  one  side  parallel  to  the  sviperior  canal  of  the  other  and  vice 
versa.     This  is  shown  in  Figs.  29  to  30. 

Upon  measurement  it  will  be  found  that  in  only  about  a 
third  of  the  cases  will  these  angles  be  exactly  ^X)  degrees. 
Other  cases  will  vary  10  degrees  above  or  below. 

The  lines  projected  through  the  superior  canal  of  the  new- 
bom  meet  within  the  foramen  magnum,  while  in  the  adult  they 
meet  well  back  of  it.  This  is  partly  due  to  the  fact  that  the 
foramen  magnum  i<  farther  posterior  in  the  infant  skull  and 
partly  because  the  superior  canal  lies  more  nearly  in  the  trans- 
verse plane.  The  lines  running  forward  through  the  posterior 
canals  of  the  newborn  meet  in  the  region  of  the  clivus,  whik 
in  the  adult  they  meet  farther  forward  in  the  region  of  the 
sella  turcica.     This  is  also  due  to  the  fact  that  the  posterior 


112 


LEE    ROGERS. 


canal  of  the  newborn  lies  more  nearly  in  the  transverse  plane 
than  that  of  the  adult. 

Alexander^  and  Shaw'^  found  the  adult  inner  ear  larger 
than  that  of  the  newborn.  Booth"'  found  the  postembryonic 
growth  to  be  about  18  per  cent.  Hyrtle  found  the  inner  ear 
of  the  adult  and  child  about  the  same  size,  but  that  there  is 
an  increase  in  size  in  old  age.  Tlie  diameters  at  dit¥erent  ages 
is  shown  in  Tables  Xos.  3  and  4. 

The  inner  ear  changes  but  little  in  size  after  the  fifth  fetal 
month,  as  is  shown  in  the  following  tables   (  Xos.  3  and  4)  : 

Maximum  Length  of  Inner  Ear,  Including  Cochlea,  X'estibule 
and  Posterior  Canal. 
Tai!LK  Xo.  3. 
Present  Alex-         Seiben- 

serics  ander^  mann*'  Shaw^^ 

mm.  mm.  mm.  mm. 

Five   month    fetus....    18 
Seven  month   fetus..   18 

Xewborn  17  15  19  18 

Three   year  old 18 

FiAe  \ear  old 16 

Adult    - 18  18  18.5  20 

T.Mu.K  Xo.  4. 

Diameters  of  the  Inner  Ear  I'arts  at  Different  .\ges. 

\'ertical  Horizl.  .\nt.  post.  \ertical 

diam.  diam.  of  diam.  of  diam.  of 

of  cochlea  sup.  canal     ext.  can.  ]iost.  canal 

mm.  mm.  mm.  mm. 

I'ive   month    fetus 7.5  8.  7.  8. 

Seven  montli   fetus...  7.  7.?  7. 

Xewborn  7.  8.5  7.  7.2? 

Three   year   old 7.?  S.2S  7. 

Five  year  old 7.?  ^^.^  7.  8. 

.\dult'  7.5  S.5  7.  8. 

Seibenmann'' .\ewb"n    7.7  S>.i^  8.1  7.2 

Adult  7.5  8.6  7.2  7.2 

Sliriw"*    Xewborn 5. 

.\dult       6. 
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Tlie  distance  of  the  horizontal  canal  from  the  cortex  in  the 
infant  is  from  4  to  6  mm.,  while  in  the  adult  it  is  from  12  to 
20  mm.  The  horizontal  canals  and  the  oval  window  are  the 
most  frequent  points  of  entrance  for  infection.  The  angles 
of  the  semicircular  canals  to  each  other  and  their  positions  in 
relation  to  the  rest  of  the  skull  are  shown  in  Figs.  29  and  30. 

The  relation  of  the  semicircular  canals  to  each  other  is 
shown  in  the  following  table.  The  figures  indicate  the  degree 
of  the  angle.      ( From  Siebenmann^'  )  : 

Superior  to  Superior  to  Posterior 

external  posterior  to  external 

Adult 82  79  99* 

Xewborn _.. .._ 85  88  92 

Most  grateful  thanks  are  due  Professor  Scammon  for  many 
helps  in  securing  data  and  criticising  the  text  of  this  paper. 
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Wood's  metal  casts  of  internal  and  middle  ear  of  fettis  and  newborn. 
X — Natural   size. 


PLATE  No.  2. 


I  meata> 
nt\X'BOWW~LATEW*LVie.W~(l.LFT) 


^•micircutor  caitoU 


Audilory  tub*  ' 

NtwBORM  -Superior Vitw-  CLift) 


AcmKirtular  eanol 

'1 ,  \KI  r 


Semicircular  canal 


^^r.  Chil-d~Superio« View -(Right) 

Wood's  metal  casts  of  internal  and  middle  ear  of  newborn  and  child. 
X — Natural  size. 


PLATE  Xo.   3. 


External  r 

5yh  Cnii-D  ~  Lateral  Vie.w-(Lt'Tl 


Adult  -Lateral.  Vic v*^- (Lift) 


Cochlea 
Carotid  artery 


Adult  ~SuPEiiienVitw-[LtFr) 

Wood's  metal  easts  of  internal  and  middle  ear  of  child  and  adult. 
X — Xatural  size. 


PLATE   No.    4. 
A  series  of  temporal  bones  showing  the  position  of  the  antrum  as 
determined  by  X-ray  and  transillumination. 


Fig.  15.  Newborn 
Fig.  16.  Seven  months  child 
Fig.  17.  One  year  old 
Fig.  IS.  Two  years  old 


Fig.  19.  Three  years  old 
Fig.  20.  Four  years  old 
Fig.  21.  Five  years  old 
Fig.  22.  Ten  years  old 


PLATE   No.   5. 


Fig.  23.  Lateral  view  of  skull  of  newborn  child  showing  position  of 
tympanic  antrum  as  determined  by  X-ray  and  transillumination. 


Fig.  24.  Lateral  view  of  adult  skull  showing  position  of  tympanic 
antrum  as  determined  by  X-ray  and  transillumination. 


PLATE  Xo.  6. 


Fig.  25.  Lateral  view  of  temporal  bone  of  newborn 
child  which  has  been  injected  with  Wood's  metal  and 
cleared  with  Spalteholz's  method.     X — 1%. 


Fig.   2G.  ^kledial   view   of  same   specimen  as   Fig.   25. 
X—IV2. 
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Fig.    27.  Dissection    showing    position    of    antrum    in 
relation  to  external  osseous  meatus  in  newborn  child. 


Fig.    28.  Dissection    showing    position    of   antrum    in 
relation  to  the  external  osseous  meatus  in  the  adult. 
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Fig.  29.  Drawing  of  the  base  of  the  skull  showing 
the  positions  and  angles  of  the  superior  and  posterior 
semicircular   canals   in  newborn   child.     X — Yo. 
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Fig.  :K).  Same  as  Fig.  29  of  adult  skull.    X— i^. 


IV. 

A  RADICAL  TREATMEXT  FOR  CHRONIC  SUPPURA- 
TION'  OF  THE  ANTRUM  WITH   MODIFICA- 
TION OF  THE  CANFIELD  TECHNIC* 

By  Walter  H.  Theoi'.ald,  M.  D., 
Chicago. 

Infection  of  the  maxillary  sinus  may  be  cured  in  several 
ways.  First  of  all,  by  conservative  methods  ;  namely,  irriga- 
tion of  the  antrum  through  the  natural  ostium  or  by  means 
of  the  antrum  trocar  when  the  natural  opening  is  inaccessible, 
and  this  often  in  chronic  cases  where  the  condition  has  been 
present  for  years.  It  is  true  that  in  most  cases  of  chronic 
antrum  disease  a  lasting  cure  is  not  effected  bv  either  of  these 
methods.  The  tendency  is  for  a  mucopurulent  discharge  to 
recur  intermittently  or  continue  indefinitely  in  spite  of  fre- 
ciuent  or  daily  irrigation  with  antiseptic  solutions.  The  acute 
infections,  as  a  rule,  yield  to  the  conservative  method  of  irri- 
gation, the  time  for  recovery  varying  anywhere  from  one  to 
five  weeks.  But  in  most  cases  of  chronic  disease  a  permanent 
opening  into  the  sinus  is  necessary.  In  order  to  establish 
the  latter  an  operation  must  be  performed  which  will  «enable 
us  to  examine  the  interior  of  the  antral  cavity,  watch  the  pro- 
cess of  liealing.  remove  the  diseased  or  polypoid  mucosa  and 
maintain  an  opening  that  will  not  close  within  a  few  months 
or  even  a  year's  time.  By  means  of  such  an  artificial  opening 
the  patient  mav  wash  out  his  own  antrum  with  ease  and  with- 
out discomfort. 

Dr.  Sturmann  in  his  original  paper  published  in  Berlin, 
states  that  Berthe,  Dehmer  and  others  in  their  operations 
merelv  opened  the  lateral  nasal  wall  for  free  drainage  without 
affording  a  view  of  the  clianges  in  the  mucous  membrane. 
Such  cases,  however,  in  many  instances,  were  not  cured,  but 
vSturmann  by  his  improved  intranasal  operation,  which  gives 
a  complete  view  of  the  antrum,  was  able  to  eft'ect  a  perma- 


*Read  before  the  Chicago  Larynsological  and  Otological  Society. 
December  .5,  1920. 
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nent  cure.  The  necessity  of  extranasal  operation  on  the  an- 
trum was  formerly  advocated  where  examination  of  the  cavity 
for  polypi,  etc.,  was  desirable,  and  with  the  publication  of 
Canfield's  and  Sturmann's  intranasal  operations  which  ap- 
peared about  the  same  time  in  1908 — such  methods  may  be 
and  have  been  abandoned  since  the  intranasal  route  has  proved 
so  eminently  satisfactory  in  all  except  some  rather  rare  in- 
stances, such  as  malignant  growths.  This  has  been  my  ex- 
]:erience  in  a  series  of  some  forty  cases  in  which  the  Canfield 
operation  was  done  with  some  slight  modifications  and  with 
gratifying  results. 

Permit  me  now  to  review  briefly  the  steps  in  the  develoji- 
ment  of  the  various  operations  on  the  maxillary  sinus.  In 
1889  Kiister  published  an  article  on  operative  exposure  of  the 
antrum.  This  was  the  first  operation  which  gave  unobstruct- 
ed vision  during  the  operation  and  also  during  the  after- 
treatment.  \\'ith  this  method  many  cases  which  resisted  con- 
servative treatment  were  cured,  with  closure  of  the  oral  open- 
ing. Many  cases,  however,  did  not  heal,  even  after  years  of 
treatm.ent,  and  little  change  was  observed  in  results,  even  with 
Jansen's  improved  method,  because  of  the  communication  be- 
tween the  maxillary  sinus  and  the  oral  cavity.  Observing 
this  difficulty,  the  intranasal  operation  was  succeeded  by  the 
method  of  ^Mikulicz.  Later  the  same  idea  was  carried  out  in 
the  methods  used  by  Caldwell  and  Luc.  Briefly,  in  this  oper- 
ation a  mucous  membrane  incision  above  the  alveolar  margin 
is  made  and  the  soft  parts  retracted.  The  anterior  antral  wall 
is  removed,  the  cavitv  curetted,  a  counter  opening  made  into 
the  nose,  and  the  sinus  is  ])acked  with  gauze,  extending  into 
the  nasal  chamber  and  the  oral  mucosa  sutured  for  ])rimar}" 
union.  ^lany  cases  recovered  satisfactorily  by  this  method, 
while  others  failed,  due  to  the  character  of  the  chronically  dis- 
eased mucosa  which  could  not  be  kept  under  visual  control. 

Friedrich  in  l')05  departed  from  the  methods  of  that  time 
and  made  a  skin  incision  around  the  ala.  Through  this  he 
removed  the  anterior  antral  wall,  lateral  wall  of  the  nose,  and 
tlie  ])yriform  ])rocess  as  well  as  the  anterior  half  of  the 
inferior  turbinate.  The  danger  of  liis  method  was  tlie  possi- 
l)ility  of  wound  infection  or  scar  contraction  ])ro(lucing  de- 
formitx'. 
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Kretschman  improved  upon  the  Caldwell-Luc  operation.  He 
made  the  usual  alveolar  incision  and  also  removed  the  lateral 
wall  of  the  nose  as  far  as  the  pyriform  process,  sparing  the 
latter  in  order  to  avoid  all  deformity. 

Later  Denker  combined  these  advantages  by  adding  the 
remo^•al  of  the  lateral  wall  of  the  nose,  including-  the  lateral 
wall  of  the  pyriform  process — thereby  converting  the  nose  and 
the  antrum  roughly  into  one  cavity.  His  results  were  promis- 
ing and  showed  the  importance  of  excluding  the  oral  cavitv. 
He  reports  three  cases  not  successful  because  of  complication 
involving  the   frontal   sinus. 

The  advantages  of  the  Cantield  intranasal  operation  are  sev- 
eral. First,  a  complete  view  of  the  antrum  may  be  had  at 
the  time  of  the  operation,  and  it  can  be  made  as  radical  as  nec- 
essary through  the  nose — or  comparatively  conservative  if  the 
condition  of  the  antrum  renders  an  extensive  operation  un- 
necessary. Second,  a  satisfactor\-  view  of  the  antrum  through 
the  nose  may  be  had  during  after-treatment  for  the  control  of 
the  healing  process.  Third,  the  after-treatment  is  painless. 
Fourth,  irrigation  may  be  carried  on  by  the  patient. 

Canfield's  first  ste])  in  the  operation  is  the  amputation  of  the 
anterior  half  of  the  inferior  turbinate,  and  this  he  believes 
should  precede  the  operation  by  about  two  weeks.  I  have 
found  this  unnecessary  and  in  most  cases  have  preserved  the 
inferior  turbinate  entirely.  In  a  few  cases,  however,  it  has 
Ijeen  necessarv  to  remove  the  anterior  head  where  it  was  large 
and  ])roiected  downward,  covering  most  of  the  inferior  meatus. 
In  doing  this,  I  have  never  removed  the  turbinate  until  the 
operation  was  completed,  thereby  olniating  the  danger  of  in- 
juring the  nasolacrimal  duct.  I>ut  in  some  of  these  cases  we 
have  been  able  to  spare  the  turbinate  by  merely  infracting  it 
and  pushing  it  upwards  out  of  the  field  of  operation,  thus  giv- 
ing a  clear  field  to  work  in.  At  the  close  of  the  operation  it 
is  restored  to  its  normal  position. 

The  technic  of  this  procedure  as  suggested  by  Dr.  Pierce 
and  used  bv  myself,  is  as  follows :  The  operation  is  performed 
under  local  anesthesia,  using  10  per  cent  cocain  for  the  nnicou< 
membrane  and  1  per  cent  novocain,  to  each  dram  of  which 
three  drops  of  the  1  T,000  adrenalin  chlorid  solution  is  added. 
Two  or  three  drams  is  the  amount  usuallv  necessary  for  com- 
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plete  anesthesia.  It  is  most  important  that  the  infiltration 
l>e  properly  performed  in  order  to  have  not  only  a  painless 
operation  but  a  bloodless  field  to  work  in.  For  this  purpose 
a  metal  syringe  with  extension  armed  with  hypodermic  needle 
is  used.  The  injection  is  first  made  along  the  pyriform  crest, 
then  the  lateral  wall  and  floor  of  the  nose  are  infiltrated. 
Lastly,  the  needle  is  introduced  beneath  the  periostium  of  the 
external  surface  of  the  pyriform  crest  and  the  anterior  surface 
of  the  maxilla.  The  finger  placed  over  the  cheek  at  this  point 
permits  one  to  judge  the  extent  of  the  infiltration.  Several 
injections  over  this  area  are  necessary  to  block  the  nerves 
completely. 

Next  by  inserting  tlie  little  or  index  finger  into  the  antrium 
nares.  the  exact  location  of  the  pyriform  process  is  ascer- 
tained. It  is  a  guide  -for  the  initial  incision,  which  is  made 
directly  over  it.  The  incision  begins  above,  anterior  to  the 
point  of  attachment  of  the  inferior  turbinate  body,  and  is 
extended  well  down  onto  the  floor  of  the  nose,  bringing  into 
view  the  sharp  pyriform  crest.  The  mucous  membrane  and 
periosteum  are  then  elevated  on  the  lateral  wall  of  the  nose 
from  the  floor  up  to  the  attachment  of  the  inferior  turbinate 
and  backwards  about  one-third  its  distance.  ( )n  the  anterior 
or  buccal  wall  it  is  elevated  as  far  back  as  desirable.  By 
means  of  a  sharp  knife  or  scissors  a  longitudinal  incision  is 
made  from  the  upper  end  of  the  vertical  incision  immediately 
beneath  the  inferior  turbinate  attachment  backwards  to  the 
point  of  periosteal  elevation.  From  here  it  is  carried  down  tt) 
the  floor  of  the  nose  parallel  to  the  first  incision  by  means  of 
a  right  angled  knife.  This  makes  a  wide  inverted  I'-shaped 
incision  with  the  base  down,  and  furnishes  the  flap  which  is 
laid  down  on  the  floor  of  the  nose  for  the  remainder  of  the 
operation.  The  next  step  is  the  removal  of  the  bone  over  an 
area  corresponding  to  that  part  from  which  the  mucous  mem- 
brane has  been  elevated.  This  is  best  accomplished  by  a  Ron- 
geur forceps,  recently  made  bv  Pierce,  and  it  is  much  simpler 
and  superior  to  the  trei)hine  drill  which  I  formerly  used  and 
with  which  one  is  apt  to  tear  the  flap.  .A  Killian  Xo.  1  specu- 
lum mav  be  used  to  give  a  free  view  of  the  bony  crest  that  is 
to  be  first  removed,  and  it  also  aids  in  retracting  the  soft  jiarts 
for  examination  of  the  cavitv.      .\fter  taking  several  bites  of 
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bone  from  the  pyriform  process  the  antrum  is  entered  without 
difficulty  and  the  opening  gradually  enlarged  in  all  directions 
so  as  to  allow  complete  inspection  of  the  sinus.  At  this  time 
the  antral  cavity  should  be  anesthetized.  This  may  be  done 
by  applying  ten  per  cent  cocain  with  a  cotton  applicator  or  by 
injecting  a  few  drops  of  5  per  cent  cocain  into  the  sinus  with 
a  syringe.  The  lateral  nasal  wall  is  removed  with  an  antrum 
rasp  and  a  biting  forceps.  Here  the  bony  wall  is  very  thin 
and  breaks  easily,  while  that  toward  the  nasal  floor  is  thick 
and  hard  to  remove.  But  it  is  important  that  no  bony  ])ro- 
jections  separate  the  antrum  from  the  nasal  chamber — in 
fact,  the  floor  of  the  antrum  and  nose  must  be  flush  or  as 
nearly  so  as  possible.  Upon  this  depends  much  of  the  success 
of  the  operation.  In  order  to  remove  this  bone,  the  chisel  is 
frequently  necessary.  In  some  cases,  it  has  been  impossible 
to  have  the  antral  floor  and  nose  level,  because  I  have  found 
that  of  the  antrum  lower  than  that  of  the  nose.  With  an  open- 
ing thus  made,  a  comi:)rehensive  view  of  the  interior  of  the 
antrum  can  be  secured  and  its  condition  noted.  Polypi  and 
degenerated  mucous  membranes  are  removed  with  the  curette 
and  forceps,  care  being  taken  not  to  remove  healthy  or  merely 
swollen  mvicous  membrane.  Attention  should  be  directed  to 
the  region  of  the  natural  opening,  for  this  is  a  common  seat 
for  the  origin  of  polypi.  It  is  well  to  sponge  out  the  antrum 
by  packing  with  gauze  moistened  in  adrenalin  solution.  This 
renders  the  cavity  bloodless  for  a  thorough  insj^ection.  and 
remnants  of  the  diseased  tissue  may  be  removed.  A  final  irri- 
gation with  normal  salt  solution  removes  blood  and  secretions. 
This  completes  the  operation,  and  the  ])reser\'ed  flap  is  turned 
up  and  placed  into  the  antrum.  Ft  is  held  in  place  b}-  packing 
the  cavity  with  xeroform  gauze. 

The  jiacking  is  removed  after  forty-eight  hours,  the  antrum 
irrigated  and  the  cavity  repacked  for  twenty- four  hours  long- 
er. Rarely  do  I  find  it  necessary  to  tampon  after  removing 
the  second  packing.  Sturmann  re])acks  every  other  day  for  a 
period  of  two  weeks.  This  causes  considerable  discomfort 
to  the  patient  and  I  believe  is  unnecessary  ;  furthermore,  the 
air  ventilation  promotes  rapid  healing.  The  subsequent  treat- 
ment consists  of  control  of  granulation  tissue  with  silver 
nitrate   or   trichloracetic   acid   and   irrigations   until    secretions 
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stop.  An  excellent  astringent  solution  is  cupric  sulphate,  oiie 
to  six  thousand,  for  irrigation.  The  usual  duration  until  com- 
plete healing  occurs  is  from  three  to  five  weeks. 

The  hole  gradually  becomes  smaller,  but  the  flap  prevents 
it  from  closing-  entirely  and  in  no  case  has  this  occurred.  I 
have  been  able  with  perfect  ease  to  wash  out  the  antrum  with 
a  canula  in  cases  operated  on  over  three  years  ago.  All  the 
normal  anatomic  structures  are  preserved,  and  one  cannot 
detect  evidence  of  operation  or  disease  except  where  the 
anterior  head  of  the  inferior  turbinate  has  been  sacrificed.  I 
have  examined  cases  in  which  a  pharyngoscope  could  be  intro- 
duced into  the  antrum  and  the  cavity  examined  through  the 
artificial  opening  two  years  after  operation,  showing  that  the 
hole  remained  permanently  and  permitted  ample  room  for 
drainage  in  case  of  reinfection. 

Xecrosis  is  rarelv  found  in  the  maxillary  sinus.  biU  when 
present  it  is  no  contraindiction  to  the  intranasal  operation. 
I  have  found  nectosis  of  the  lateral  nasal  wall  present  in  two 
cases,  and  have  also  noted  it  around  the  root  of  a  diseased 
tooth  which  penetrated  the  antrum.  If  the  diseased  tooth  has 
not  been  removed  previous  to  the  operation,  it  should  be 
extracted  at  once  and  the  root  canal  curetted.  In  such  cases 
the  operation  can  be  made  more  radical  by  the  removal  of 
as  much  bone  as  is  deemed  necessary  Ijy  the  operator. 

It  seems  unnecessary  to  report  the  details  of  each  of  the 
forty  cases  operated  by  this  method,  but  with  your  permission 
I  will  read  the  histories  of  a  few  typical  ones : 

Ca.se  1.— .Mr.  J.  E.  B. :  When  first  seen  on  April  24,  1M18 
he  complained  of  having  liad  a  foul  discharge  from  both 
sides  of  his  nose  for  several  years.  Transillumination  gave 
a  bilateral  shadow.  I'us  was  flowing  from  both  middle  meati 
in  a1)un(lance.  P.ilateral  ethmoid  disease  was  evidenced  by 
polypi  in  the  middle  meati.  Irrigation  of  the  antra  through 
natural  o])ening  showed  a  large  amount  of  free  pus  present, 
pea  soup  in  character.  Daily  irrigation  for  two  months  did 
not  diminish  the  amount  nor  change  the  character  of  the  pus. 
(  )n  lune  JSth  the  left  antrum  was  opened  by  the  method  de- 
scribed. .\  good  view  of  the  cavity  was  obtained  and  found 
to  be  i^ractically  filled  with  j-iolypoid  growths.  These  were 
removed  with  the  curette  and   forceps,  and  the  cavity  jiacked 
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with  xerf)form  gauze.  The  ethmoids  were  exenterated  on  both 
sides.  The  right  antrum  was  not  operated  at  this  time.  Cul- 
tures of  ]ms  from  the  left  antrum  showed  staphylococci,  strep- 
tococci, and  a  gram  negative  bacillus  resembling  the  bacillus 
mucosus.  Three  weeks  later,  at  which  time  the  left,  or  first 
operated  side  had  entirely  cleared  up,  the  right  antrum  was 
opened  by  the  same  procedure.  Polypi  also  filled  this  cavity. 
On  the  third  day  the  patient  left  the  hospital.  He  was  seen 
every  day  for  one  week;  granulations  were  controlled  with 
trichloracetic  acid,  but  the  antrum  was  irrigated  only  on  alter- 
nate days.  The  discharge  was  scanty  and  mucoid  in  charac- 
ter. During  the  second  week  the  sinus  was  irrigated  twice, 
and  during  the  third  week  once,  but  there  was  no  sign  of  any 
discharge  at  these  times.  He  had  perfect  healing  in  two  weeks 
and  w^as  completely  cured  in  twenty-one  days.  I  have  seen 
him  at  intervals  since  then,  and  there  has  been  no  recurrence 
of  the  antrum  or  ethmoid  infection. 

Case  2. — Miss  B.  S. :  Age  31  years.  When  first  seen  on 
August  19,  1918,  complained  of  pain  in  left  side  of  face  and 
a  fovil  nasal  discharge  and  tenderness  in  the  region  of  the  left 
maxillan-  sinus.  Three  weeks  previously  the  left  antrum  had 
been  operated  upon  through  the  canine  fossa,  but  this  opening 
had  not  entirely  closed.  Repeated  irrigation  of  the  sinus  re- 
sulted in  no  improvement.  The  discharge  was  putrid  and  pea 
sou]:>  in  character.  On  September  9,  1918,  the  antrum  was 
opened  in  the  manner  above  described.  A  large  mass  which 
filled  the  cavity  was  removed  and  proved  to  be  a  strip  of 
gauze  about  one  yard  long  which  had  inadvertently  been  left 
in  the  antrum  at  the  previous  operation.  Bacteriologic  exam- 
ination showed  a  predominance  of  streptococci  and  a  few  col- 
onies of  staphylococci.  The  granulations  were  curetted  and 
a  sequestrum  found  at  the  site  of  the  opening,  originally  made 
through  the  alveolar  process,  was  removed.  The  patient  then 
made  an  uneventful  recovery  within  twenty-one  days. 

Case  3. — Miss  S.  St.  A. :  Age  21  years.  Was  first  examined 
March  9,  1918,  and  gave  a  history  of  recurrent  pain  over  the 
right  maxillary  sinus  together  with  ])urulent  discharge  from 
the  right  nares.  On  March  21,  1918,  the  right  antrum  was 
operated  by  the  procedure  employed  in  our  other  cases.  This 
was  one  of  the  cases  in  which  the  electrically  driven  trephine 
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was  used.  Although  suppuration  in  this  instance  had  been  a 
verv  ])rofuse  one,  the  patient  rapidly  made  a  complete  re- 
coverw  When  last  examined  about  two  years  after  the  oper- 
ation, the  antrum  was  found  perfectly  dry. 

SUMMARY   OF   THE  ADVANTAGES  OF  THIS   PROCEDCRE. 

1.  ( )peration  is  performed  under  local  anesthesia  with  little 
reaction. 

.  2.  Operation  may  be  radical  or  conservative,  as  judged  by 
the  pathologic  condition  at  the  time  of  operation. 

3  A  view  of  the  antrum  cavity  is  secured  and  may  be  main- 
tained during  after-treatment. 

4.  Xo  oral   incision  is  necessary. 

5.  Xo  suturing  is  needed. 

6.  A  fairlv  simple  form  of  antrum  operation  with  all  the 
results  obtained  by  any  of  the  other  methods. 
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Fig.     1.     Infracted    turbinate    showing    initial    incision     through 
mucous   membrane.     Pyriform  crest   illustrated   by   dotted   line. 


Fig.   2.     Mucous    membrane   flap   retracted.     A — bone    forceps    in 

Dosition. 


/■ 


Fig.    3.     Direct    view    into    antrum    tlirough    antrium   uares. 


Fig.  4.    Flap   of   mucous   membrane   in   place;    ready    for   packing. 


V. 

SUBMUCOUS   REPLACEMEXT   FOR   EXTERNAL 
DEVIATIOX/^= 

Dr.  T.  E.  Oektkl,  M.  D., 
Augusta,  Ga. 

It  is  with  some  degree  of  hesitancy  that  I  come  licfore  this 
body  to  present  for  its  consideration  the  procedure  about  to  be 
described. 

Perhaps  it  is  seldom  that  any  operator  follows  absolutely 
the  textbook  technic  of  an  operation.  ]\Iore  usually  he  fits 
the  operation  to  the  needs  of  the  case  and  thus  literally 
■'makes  the  punishment  fit  the  crime,"  or  he  may  even  habit- 
ually vary  the  operation  in  minor  details  to  conform  to  his 
own  notions.  Such  variations  should  not  be  warrant  for 
imposing  on  his  sviflfering  fellows  a  lengthy  dissertation 
heralding  a  new  operation.  As  I  have  only  made  some  minor 
modifications  in  the  submucous  operation,  perhaps  I  fall 
within  the  above  categor^^  In  addition  to  this,  the  cases  in 
which  I  have  employed  the  technic  have  not  numbered  more 
than  a  dozen,  nor  was  it  possible  to  follow  these  up  for  any 
considerable  length  of  time. 

Also  some  of  them  were  failures.  In  spite  of  all  this,  I 
have  ventured  to  risk  taxing  your  patience  :  perhaps  even  my 
failures  may  be  of  some  service  in  preventing  their  repetition 
by  another. 

The  submucous  resection  of  the  nasal  septum  is  one  of  the 
most  satisfactory  operations  that  has  been  devised.  In  any 
form  of  deviation  which  begins  well  within  the  vestibule  one 
has  but  to  have  a  care  that  the  mucous  membrane  is  pre- 
served and  that  the  deviating  bone  and  cartilage  is  sufficiently 
removed  to  allow  the  two  walls  to  fall  together  in  the  median 
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line  and  form  a  straight  partition  where  formerly  there  was 
a  crooked  one.  But  when,  in  addition  to  a  posterior  deHec- 
tion  the  tip  of  the  triangular  cartilage  is  distorted  and  out  of 
place,  we  are  confronted  by  another  and  more  difficult  prob- 
lem. 

Removal  of  the  entire  cartilage  results  in  a  straight  se|)tum 
but  a  flabby  one.  All  authors  caution  against  removing  too 
much  of  this  structure  on  account  of  the  deformity  that  will 
result.  If.  coupled  with  an  anterior  deformity  of  the  septum 
there  is  a  deviation  of  the  external  parts,  the  situation  is  still 
more   com])lex. 

During  my  service  at  Camj)  Logan  I  was  consulted  by  a 
number  of  soldiers  in  which  both  conditions  were  ]jresent. 
There  was  obstruction  to  respiration  on  account  of  a  de- 
flection of  the  septum  involving  the  tip  of  the  triangular  car- 
tilage, and  there  was  a  marked  deviation  of  the  external  nose. 

The  usual  operation  fails  to  provide  for  such  a  condition. 
In  some  of  the  cases  the  tip  of  the  cartilage  was  not  only 
displaced  but  was  bent  upon  itself  so  that  it  was  cupped.  All 
of  the  cases  gave  a  history  of  trauma.  I  regert  that  I  have 
no  more  accurate  records  than  the  casts  which  our  dentists 
were  good  enough  to  make  for  me,  as  these  do  not  show  the 
true  relations,  there  being  always  more  or  less  flattening  of  the 
tip  due  to  pressure  of  the  plaster.  We  had  no  means  of  secur- 
ing photographs.  I  have  made  two  models  of  the  septum  to 
represent  the  two  most  common  forms  of  deviation  with  which 
I  had  to  deal. 

These  models  are,  of  course,  not  e.xact  reproductions,  but 
they  will  serve  to  show  the  ty])e  of  deflection  in  which  the 
operation  may  be  of  benefit. 

In  casting  about  for  some  means  of  reducing  both  the  inter- 
nal and  external  deflection  it  occurred  to  me  that  it  might  be 
possible  to  use  some  form  of  splint  between  the  mucous  sur- 
faces— in  other  words,  to  replace  the  crooked  cartilage  and 
bone  with  some  substance  which  would  help  hold  the  parts 
in  i)roper  relation  and  at  the  same  time  act  as  a  support  to 
the  bridge  of  the  nose  as  well  as  the  tip  and  so  avoid  the  flabby 
tuberosity    which   is    an    unpleasant    end    result.      Thin    plates 
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of  celluloid  were  used  for  this  purpose  in  five  cases.  All  of 
them  had  to  be  removed.  Either  there  was  infection  or  the 
irritation  was  so  great  that  it  was  deemed  best  to  extract 
them.  The  longest  time  that  one  was  in  place  was  three 
weeks.  In  this  case  there  was  no  pus  present,  but  the  mucous 
membrane  was  swollen  and  thickened  to  several  times  its  nor- 
mal diameter,  and  nasal  baerthing-  was  impossible.  The  only 
service  the  splint  rendered  was  in  retaining  the  replaced  tip 
in  its  proper  situation.  This  it  did,  and  in  so  far  the  result 
was  good.  After  the  failure  of  the  celluloid  splints  was  dem- 
onstrated I  emjiloyed  in  several  cases  a  splint  from  the  per- 
pendicular plate  of  the  ethmoid.  This  was  taken  as  the  last 
step  of  the  operation  and  served  admirably,  as  in  no  case  was 
there  reaction  or  suppuration.  (  )f  course  this  result  is  what 
one  would  expect  in  an  autogenous  graft. 

The  only  difficultv  exi)erienced  was  in  obtaining  a  piece  of 
bone  long  enough  to  meet  the  indications. 

With  care  this  mav  be  done,  as  in  the  anterior  deflections 
the  perpendicular  plate  is  usually  little  changed  except  at  its 
more  anterior  part.  Here  it  is  often  thick  and  spongy,  and 
so  much  of  it  must  be  cut  ott  with  the  biting  forceps  and 
disccrded.  the  splint  being  taken  from  the  thin  portion  re- 
maining. It  was  found  possible  thus  to  secure  a  piece  large 
enough  to  serve  to  hold  in  place  the  parts  at  the  tip  after 
r.iobilization  by  incisions  as  indicated  in  the  individual  case. 

OI'EKATIOX. 

The  site  of  the  incision  must  depend  ui)on  the  character 
of  the  deflection.  Where  there  is  a  ]ironounced  angle  the 
cut  should  be  made  through  the  mucous  membrane  and  peri- 
chondrium along  the  crest  of  this  angle  and  well  into  the 
underlying  cartilage.  The  deflections  of  this  nature  are 
always  due  to  trauma,  and  the  cartilage  will  be  found  to  have 
been  broken  and  bent  upon  itself  at  the  crest  of  the  ridge. 

Usually  this  point  is  well  within  the  vestibule.  The  incision, 
therefore,  will  be  at  least  fifteen  millimeters  posterior  to  the 
tip  of  the  cartilage,  and  it  should  extend  from  the  top  of  the 
ridge  along  its  edge  to  the  floor  of  the  nose,  where  this  is 
j)Ossible. 
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The  mucous  membrane  and  perichondrium  are  now  elevated 
toward  the  tip,  so  as  to  form  a  pocket  in  this  direction  and 
give  free  access  to  the  underlying  cartilage.  This  is  accom- 
plished with  a  narrow  elevator,  the  tip  of  which  is  bent  upon 
itself.  Having  nothing  better  at  hand,  I  made  one  from  a 
spoon  handle.     Fig.  1. 

The  mucous  meml)rane  on  the  opposite  side  being  verv  thin, 
it  is  safer  to  separate  the  cartilage  b)-  the  use  of  a  dull  elevator 
following  the  line  of  primary  incision.  This  is  usually  easv  if 
the  original  cut  has  been  made  deep  enough. 

The  cartilage  of  the  tip  is  now  freed  at  its  base,  either  with 
a  knife  or  by  elevating  it  from  the  bone  with  a  dull  dis- 
sector. It  now  swings  free,  being  only  attached  above  and  to 
the  mucous  membrane  of  the  opposite  side. 

The  next  step  is  to  elevate  the  mucous  membrane  at  both 
sides  as  in  the  ordinary  o]:)eration  and  to  remove  the  cartilage 
and  bone  posteriorly  as  far  as  may  be  demanded. 

The  mucous  membrane  having  been  elevated  to  the  junction 
of  the  nasal  bones  with  the  cartilages,  an  angular  knife  is 
employed  to  sever  the  connection  of  these  structures.  Ex- 
ternal  force  with  the  finger  com])letes  the  section. 

The  nose  is  now  freely  movalile  from  this  ])oint  forward 
and  may  be  placed  in  the  median  line. 

If  the  cartilage  left  at  the  tip  is  cuj^ped  it  must  be  freel\' 
incised  in  such  directions  as  to  flatten  it.  This  is  accomplished 
by  the  use  of  a  small  knife  with  the  shank  bent  upon  itself 
in  order  to  permit  of  its  use  in  tlie  anterior  pocket  of  mucous 
membrane,  as  with  a  knife  of  the  usual  form  it  is  not  possible 
to  reach  this  area.  I  devised  two  such  knives  with  which  cuts 
may  be  made  in  an\-  direction  desired,  the  blades  being  short 
in  order  that  tbe  cut  may  extend  only  through  the  cartilage 
and  not  wound  the  nuicous  membrane  of  the  oi-)iiosite  side. 

Tlie  kni\es  are  crude,  as  I  bad  onl\'  two  broken  tonsil  knives 
from  which  to  fashion  them,  and  m\  onlv  tools  were  pliers 
;in<l  a  three  cornered  tile,  and  my  forge  an  ordinary  spirit 
lanii).      I'i^.  1 . 
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The  strip  of  bone  from  the  perpendicular  plate  of  the  eth- 
moid is  now  secured  and  placed  alongside  the  mobilized  car- 
tilage of  the  tip  in  the  pocket  of  mucous  membrane  extending 
hack  along  the  line  of  the  septum  between  the  two  mucous 
surfaces.  The  i)rimary  incision  is  closed  with  two  sutures  of 
black  silk  and  a  light  pack  of  borated  vaselin  gauze  placed  in 
the  size  of  the  incision.  Another  useful  dressing  in  all  forms 
of  this  operation  is  made  by  packing  into  a  rubber  finger  cot 
a  thin  strip  of  gauze  with  an  ordinary  packing  instrument. 
The  outer  end  is  tied  with  a  string  and  cut  off  close  to  the 
nose.  To  remove  the  pack  the  end  is  cut  off,  the  gauze  ex- 
tracted and  the  finger  cot  slips  out  easily  without  giving  pain 
to  the  i)atient  or  causing  hemorrhage  which  so  often  follows 
removal  of  anv  other   form  of   dressing. 

To  hold  the  external  nose  in  place  I  have  used  various 
methods  with  more  or  less  success. 

That  which  gave  the  best  result  was  dental  modeling  ma- 
terial. This  is  placed  in  hot  water  until  pliable  and  moulded 
to  fit  the  nose  and  face,  a  good  bearing  being  secured  on  each 
side  to  avoid  pressure  upon  the  nose.  After  it  has  hardened 
it  may  be  fastened  with  adhesive  strips  and  should  remain  in 
place  for  several  days. 

It  is  best  to  overcorrect  slightly  the  deviation,  as  there  is 
always  a  tendency  towards  resumption  of  the  original  position. 
A  copper  splint  w-ould  doubtless  serve  the  same  purpose,  and 
has  the  advantage  of  lightness,  which  the  dental  composition 
has  not.  If,  however,  it  is  rolled  out  thin,  not  more  than  an 
eighth  of  an  inch  in  thickness,  it  is  well  borne. 

One  must  here,  as  in  many  other  instances,  "follow  the 
nose."  I  believe  the  operation  to  be  of  service  in  the  special 
forms  of  deflection  for  which  it  was  devised,  and  it  may  also 
serve  in  those  cases  where  there  is  a  pronounced  deflection 
of  the  tip  of  the  triangular  cartilage  without  external  devia- 
tion, as  a  more  stable  tip  is  secured  by  it  than  if  the  cartilage 
is  removed. 

It  would  seem  that  in  any  event  a  rejilacement  of  structures 
out  of  place  is  better  than  a  removal  of  them.  This  has  been 
recognized  by  operators  who  have  replaced  the  piece  of  car- 
tilage removed  with  the  Ballenger  knife  in  the  usual  operation. 
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By  this  means  the  normal  thickness  of  the  septum  is  preserved. 
I  considered  using  cartihige  thus  removed  as  the  spUnt  for  the 
tip,  but  rejected  the  idea  for  the  reason  that  it  would  be  less 
stable  than  the  bone  and  would  be  more  bulky  and  narrow 
the  vestibule. 

A  thin  piece  of  rib  might  be  employed,  but  this  entails  th^^ 
rather  serious  operation  for  its  removal. 


FIGURE    1. 


FIGURE    2. 


FIGURE    3. 
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A  CASE  OF  A  FOREIGX  BODY  IX  THE  ESOPHAGUS 

REALCn'ED  I'.Y  EXTERNAL  ESOPHAGOTOMV : 

CURE.- 

By  J.  X.  Roy.  M.  D., 

PHYSICIAN    TO   THK    HOTEL-DIKU,    MOXTREAI.  ;   LAUKKATI-:   OE 
THE   ACADEMY   OF    MEDICINE   OF    FRANCE. 

The  case  of  a  child,  four  years  of  age,  having  had  in  his 
esophagus,  for  nearly  fourteen  months,  a  foreign  body  which 
had  become  wedged  there  by  one  of  its  sharp  points,  and 
which  had  resisted  two  attempts  at  removal  by  the  ordinary 
direct  methods,  presents,  it  seems  to  me,  a  subject  sutTicientlv 
interesting  to  justify  the  following  observation: 

Case  Report. — On  April  10,  1919,  H.  S.,  four  years  of  age, 
was  brought  to  the  Hotel-Dieu  Hospital,  suffering  with  a 
foreign  body  which  had  lodged  in  the  child's  esophagus.  The 
mother  stated  that  on  March  4,  1918,  her  child  swallowed  an 
iron  washer,  and  as  he  complained  of  a  pain  in  the  throat, 
his  grandmother,  in  attempting"  to  remove  the  cause  of  the 
trouble,  put  her  finger  into  the  child's  mouth  and  onl}-  suc- 
ceeded  in  pushing  this   foreign  body    further  down. 

The  i)atient's  breathing  continued  to  be  normal. 

The  following  days  the  child  was  able  to  swallow  liquids 
and  semiliquids,  but  solid  food  was  rejected.  A  physician  who 
was  consulted  prescribed  a  purgative. 

During  the  ensuing  nine  months  nothing  special  was  noted 
in  the  condition  of  the  boy,  except  a  little  constipation  and  a 
growing  difficulty  in  swallowing.  The  patient  never  com- 
plained of  pain. 

Towards  the  end  of  December  a  medical  student,  relative 
of  the  family,  insisted  that  a  serious  examination  should  be 
made  of  the  child,  in  a  hospital,  and  it  was  brought  to  Mon- 
treal. 


*Read   before   the   Canadian    Medical   Association,   Quebec.   .Tune, 
1919. 
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The  consultinj4-  surgeon  reffuested  an  examination  with  X- 
rays,  and  by  this  means  the  foreign  body  was  located  above 
the  clavicules.  After  having  administered  chloroform  the 
surgeon  introduced  the  Kirmisson  hook  into  the  esophagus, 
but  as  all  attempts  at  extraction  were  fruitless,  he  declared 
that  the  instrument  did  not  even  touch  the  foreign  body. 

In  the  j^resence  of  this  failure  esophagoscopv  was  advised. 
However,  as  Xew  Year's  Day  was  approaching,  the  mother 
decided  to  take  the  child  back  home,  promising  to  return  later. 
In  the  interval  there  is  nothing  particular  to  note. 

( )n  April  10th,  the  child  began  to  swallow  licpiids  with  dif- 
ficulty, and  he  was  brought  to  the  Hotel-Dieu  Hospital,  where 
I  saw  him  for  the  first  time.  A  second  radiograph,  taken  the 
previous  day,  showed  that  the  foreign  body  was  still  in  the 
clavicular  region.  I  proposed  that  an  esophagoscopic  examina- 
tion should  be  made,  and  this  being  accepted  it  was  done  the 
next  morning. 

Chloroform  was  administered  and  the  tube  was  easilv  passed 
down  the  throat  to  the  afifected  region.  At  that  point  1  came 
in  contact  with  an  accumulation  of  granular  tissue  which  com- 
menced to  bleed  at  the  least  contact. 

A  few  touches  of  adrenalin  diminished  the  hemorrhage. 
These  granulations  were  so  numerous  that  it  was  impossible 
to  see  the  foreign  body.  As  the  wall  of  the  esophageal  canal, 
which  had  been  in  contact  with  the  iron  washer  for  more  than 
thirteen  months,  seemed  to  be  verv  diseased,  I  did  not  judge 
it  proper  to  clean  it.  A  pair  of  forceps  was  introduced  into 
the  tube,  and  by  slight  movements,  feeling  my  way  as  it  were, 
I  was  able  to  touch  the  foreign  body  which  was  lodg;ed  there. 
It  was  then  ntJt  difficult  to  take  a  firm  grip  of  it.  and  1  slowly 
withdrew  the  esophagoscope  and  the  forceps.  After  having 
(lis])laced  the  washer  and  moved  it  (n-er  a  short  distance,  it 
became  wedged  again,  and  ofi^ered  marked  resistance  to  all 
further  eft'orts  at  removal.  In  order  to  avoid  tearing  the 
esoph.agus,  already  badh-  diseased,  I  decided  to  make  no  fur- 
ther attempts,  and  withdrew  the  instruments. 

The  child's  mother  was  then  informed  of  the  exact  silu;'.- 
tion,  and  external  esophagotomy  was  proposed  and  accepted. 
However,  for  reasons  wliich  could  not  be  controlled,  the 
operation  was  not  performed  until  April  24ih. 


FOREIGN  BODY  IX  THE  ESOPHAGUS.  161 

There  is  nothing  special  to  be  noted  during  the  intervening 
i;eriod. 

( )|)eration. — The  patient  was  again  put  under  chloroform, 
and  his  head,  held  in  extension  by  means  of  a  bolster  placed 
under  his  shoulders,  was  slightly  turned  to  the  right.  On 
account  of  the  well  known  anatomic  fact  that  the  esophagus 
extends  a  little  on  the  left  aspect  of  the  trachea,  I  operated  on 
that  side,  and  by  the  lateral  way,  which  is  the  most  rational. 
The  incision  practiced  on  the  inward  edge  of  the  sternocleido- 
mastoid, went  from  the  sternum  to  the  cricoid  cartilage.  The 
vascular  nervous  bundle  was  exposed  and  drawn  out  bv  means 
of  a  retractor.  By  dissecting  deeply  I  came  across  the  omo- 
hyoid muscle  and  slightly  raised  it.  The  left  lobe  of  the  thyroid 
gland  was  not  in  the  way.  In  order  to  facilitate  the  finding 
of  the  esophagus,  the  caliber  of  which  was  rather  smah.  see- 
ing the  tender  age  of  the  little  patient,  a  bougie  was  introduced 
into  the  mouth  and  gentl\-  i)assed  down  tlie  esophagus.  After 
having  found  the  recurrent  laryngeal,  I  made,  behind  that 
nerve,  an  incision  of  about  22  mm.  and  opened  the  esophagus 
near  its  lujsterior  aspect.  The  bougie  being  removed,  the 
foreign  Ijody  was  sought  at  the  spot  located  by  the  X-ra}'s.  I 
could  jilainly  see  the  granulations  which  bled  at  the  slightest 
contact,  even  with  the  use  of  adrenalin.  Init  I  could  not  find 
anvthing  more.  The  left  index  finger  was  then  inserted  in 
the  esophagus  through  the  vertical  incision,  and  it  immediate!}' 
felt  the  iron  washer  which  was  pushed  back  into  the  mouth. 
to  be  seized  and  removed  with  the  right  hand.  After  dis- 
infection of  the  hands,  I  inserted  into  the  left  nostril,  for  feed- 
ing purposes,  a  Xelaton  tube  which  reached  to  the  stomach 
and  which  was  firmly  attached  to  the  back  of  the  head  with 
a  point  of  support  at  the  ears.  Contrary  to  the  views  of  a 
majority  of  surgeons,  whose  counsel  is  not  to  suture  the  esoph- 
ageal wound  but  to  let  it  heal  of  granulation,  I  preferred  to 
close  it  with  a  continuous  suture  of  catgut,  after  making  sure 
.that  the  place  corresponding  with  the  incision  was  not  dis- 
eased. To  this  suture,  I  added  three  deep  stitches  to  support 
the  esophagus,  in  isolating  the  recurrent  laryngeal  nerve,  and 
I  closed  the  wound  with  silkworm  gut,  after  having  placed  a 
drain  at  the  point  of  greatest  declivity.  Slightly  compressive 
dressing. 
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As  a  matter  of  prudence.  I  bound  the  hands  of  the  little 
patient. 

The  foreign  body  measured  23  mm.  in  diameter  and  weighed 
5  grams.  It  was  not  symmetrically  round,  and  at  the  point 
where  it  was  soldered  there  was  a  cavity  whose  edges  were 
bound  by  a  sharp  ])oint,  about  which  I  shall  have  more  to 
say  later  on. 

The  outcome  of  this  operation,  which  I  succeeded  in  per- 
forming entirely  with  a  knife,  and  without  applying  a  ligature 
to  any  of  the  blood  vessels,  was  very  successful.  The  child 
was  nourished  on  liquids  by  the  Xelaton  tube,  and  was  kept 
in  bed  in  a  horizontal  position.  The  first  dressing,  changed 
at  the  end  of  forty-eight  hours,  was  hardly  soiled.  However, 
during  the  following  days,  the  secretion  came  a  little  more 
abundant  and  thick  from  the  esophageal  wound.  There  was 
never  any  fever,  and  by  the  beginning  of  the  second  week  the 
secretion  had  diminished,  and  I  removed  the  drain.  As  dur- 
ing two  days  it  seemed  to  be  thoroughly  drained,  the  nasal 
probe  was  withdrawn  in  its  turn,  two  weeks  after  the  opera- 
tion. There  remained  now  only  to  heal  l)Ut  a  small  super- 
ficial wound  corresponding  to  the  place  where  the  drain  was. 
The  dressings  were  accordingly  continued  until  June  3rd,  when 
the  child  was  completely  cured  and  was  able  to  return  to  his 
home.     He  now  eats  solid  food  without  the  slightest  difficulty. 

In  a  previous  article'^'  I  have  had  occasion  to  discuss  at  some 
length  the  diseases  of  the  esophagus  and  their  treatment,  so 
that  I  need  not  say  anything  further  on  this  subject  at  jires- 
ent.  I  shall  merely  be  satisfied  with  drawing  attention  to  the 
interesting  points  which  are  contained  in  this  observation. 
It  is  well  known  that  the  mortality,  as  the  result  of  external 
esojihagotomy,  is  very  high,  and  it  has  gone  beyond  40  per 
cent  when  intervention  has  been  delayed  for  a  long  time  after 
the  accident. 

The  age  of  the  little  patient  in  the  preseni  ca>e  is  tlu-  rn>t 
thing  that  is  striking — he  was  only  four  years  old — ami  next 
is  the  fact  that  the  foreign  body  he  had  swallowed  had  been 
in  the  esophagus  for  nearly  fourteen  months. 

*J.  N.  Roy. — De  la  luHessite  de  Toesoiihagoscopie  pour  le  diag- 
nostic et  le  traitement  des  affections  de  I'oesophajie.  L  Tnion 
Medica'.e  du  Canada,  fevrier.  191Jt. 
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The  uncontrolled  attempts  made  by  the  surgeon  to  extract 
the  washer  with  a  Kirmisson  hook,  while  being  imprudent, 
might  have  become  disastrous,  tor,  handled  a  little  roughly, 
that  instrument  would  have  perforated  the  esophageal  wall 
and  caused  a  secondary  suppurative  mediastinitis. 

In  making  the  esophagoscopy,  I  did  not  at  tirst  wish  to 
remove  the  granular  tissue,  in  order  to  enable  me  to  see  the 
foreign  body,  for  fear  of  increasing  the  existing  injuries,  and 
after  having  taken  hold  of  the  washer  and  moved  it  on  a 
course  of  about  4  cm.,  the  movement  was  arrested  as  soon  as 
I  felt  it  was  again  wedged.  This  wedging  was  easily  ex- 
plained when  I  came  to  examine  the  points  of  the  iron  washer, 
and  its  condition  made  it  manifest  that  I  surely  would  have 
torn  the  esophagus  had  I  persisted  in  my  elTorts  to  extract 
the  body. 

The  technic  employed  in  this  external  esophagotomy  fol- 
lowed very  closely  that  recommended  by  the  majority  of 
authors,  and  if  in  this  instance  I  have  achieved  success  I  at- 
tril)ute  it : 

1.  To  the  great  care  I  have  exercised  in  my  dissection; 

2.  To  the  very  small  incision  made  in  the  esophageal  wall 
and  to  its  immediate  closing ; 

3.  And  tinally,  to  the  Xelaton  tube  passed  through  the  nos- 
tril, wliich  permitted  me  to  feed  the  patient  in  reducing  to  a 
minimum  the  dangers  of  infection  from  the  cervical  wound 
and  its  i)()ssil)le  complications. 
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BORDERLINE  DISEASES   UF   THE   ESOPHAGUS.- 

By  Hunry  Lowxdes  Lyxaii,  M.  D.. 

NivW  York  City. 

For  diagnosis  and  treatment  of  the  diseases  of  the  esopha- 
gus, the  use  of  the  esophagoscope.  whicli  enables  one  to  study 
and  treat  tlie  field  seen  by  its  aid.  is  undoubtedly  a  great 
achance  in  this  line  of  work. 

In  the  writer's  opinion,  it  ^vill  be  only  a  matter  of  a  short 
lime  when  all  of  tlie  other  methods  of  treatment  applied  to 
diseases  of  the  esophagus  in  the  dark,  so  to  speak,  will  be 
superseded   by   esophagoscopy. 

The  chief  symi»tom  for  which  patients  come  to  seek  relief 
is  difficulty  in  swallowing.  This  may  be  brought  about  by  a 
s])asni  or  a  mechanical  obstruction. 

Spasm. — Normal  spasm  of  the  esophagus  is  a  condition  pro- 
ducing a  temporary  stenosis  at  the  upjier  and  lower  ends,  the 
crico])harvngeus  and  the  hiatal  opening  of  the  diaphragm. 
'iMiis  is  ])resent  in  all  cases  examined  esophagoscopically  with- 
out anesthesia.  When  this  normal  spasm  becomes  excessively 
irritable  it  is  then  termed  esophagismus.  It  would,  however, 
be  well  to  call  it  a  neurotic  esophagismus,  for  it  is  most  often 
encountered  in  neurotic  subjects.  ^lany  of  these  i)atients 
sutTer  from  some  thyroid  derangement  and  are  extremely  nerv- 
ous. Thev  also  comj^lain  of  a  constant  lumji  in  their  throat 
and  come  into  the  office  labeled  hysteria.  The  socalled  "globus 
hystericus"  from  which  jtatients  complain  of  a  feeling  of  a 
lump  in  the  throat  is  due  to  this  neurotic  spasm  element  which 
is  fre(|uentl\-  associated  with  difficulty  in  swallowing.  An 
ulceration  may  be  present  in  some  of  the  cases,  but  usually  the 
esophagus  is  found  to  be  contracted  but  otherwise  normal. 
Air  swallowing  is  a  frequent  accomi)animent  in  this  type  of 
l)atient  and  they  belch  large  (|uanlities  of  gas.  They  also  com- 
plain that  certain  kinds  of  food  taken  aggravate  their  condi- 
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tion.  They  recite  the  foods  which  they  cannot  swallow  and 
rebel  against  making  any  attempt  to  even  try  to  swallow  them. 
They  are  pale  and  anemic,  and  look  half  starved. 

A  patient  referred  by  Dr.  Joseph  Abraham,  who  had  been 
unable  to  swallow  for  a  long  time  on  account  of  a  persistent 
lump  in  her  throat,  complained  that  she  had  difficulty  in  swal- 
lowing at  certain  intervals  during  the  day,  and  also  that  she 
could  never  swallow  cake  without  great  difficulty.  She  was, 
however,  able  to  swallow  cereals  and  eat  bread,  but  with  each 
attempt  to  eat  cake  it  w^ould  stick  in  her  throat  and  she  would 
have  a  violent  choking  spell,  as  she  described  it.  She  had 
been  examined  by  two  neurologists,  who  pronounced  her  a 
typical  case  of  hysteria  with  marked  "globus  hystericus." 
Bougies  had  been  introduced  blindly  and  two  attempts  were 
made  to  pass  the  esophagoscope  before  admission  to  the  hos- 
])ital,  Ijut  were  unsuccessful.  The  patient  had  a  complete 
set  of  radiographic  plates  with  her,  which  showed  only  the 
thoracic  esophagus  which  appeared  normal.  Unfortunately, 
the  pictures  were  taken  not  sufficiently  high  to  show  the  trou- 
ble, which  was  in  the  cervical  esophagus,  involving  the  crico- 
]^haryngeus  constrictor.  A  new  set  of  plates  made  of  the  cer- 
vical esophagus  by  Dr.  Charles  Ciottleib  showed  a  very  definite 
contraction  wdiich  looked  not  unlike  an  esophageal  stricture. 

The  w^riter  has  esophagoscoped  several  of  these  subjects. 
Some  of  them  were  apparently  cured  after  the  introduction  of 
the  esophagoscope  without  anesthesia.  Three  of  the  cases, 
however,  were  not  cured  and  only  temporarily  relieved  after 
the  introduction  of  the  esophagoscope,  and  another  required 
esophageal  dilatation  at  intervals  for  two  years  before  she 
could  swallow  all  foods  with  ease.  The  case  cited  had  dif- 
ficulty in  swallowing  cake,  even  after  the  large  adult  esopha- 
goscope could  be  introduced  with  ease,  and  after  ten  treat- 
ments. As  afore  stated,  spasm  of  the  crico])haryngeus  always 
occurs  on  the  introduction  of  the  esophagoscope  without 
■  anesthesia,  but  this  can  be  readily  overcome  by  gentle  lifting 
of  the  cricoid  cartilage.  However,  on  the  other  hand,  there 
may  be  a  marked  spasticity  of  the  crico])haryngeus  in  patients 
suffering  from  malignant  disease  of  the  eso])hagus,  even  when 
the  malignancy  is  well  below  the  cricopharyngeus  constrictor 
or  even  at  the  cardiac  orifice. 


166  lIi:.\KV    LOWXDMS    LVNAH. 

Spasm  of  the  Hiatus. — The  degree  of  contraction  of  the  nor- 
mal hiatal  orifice  of  the  esophagus  is  nothing  in  comparison 
to  the  contraction  of  the  pharyngeus  constrictor  on  the  intro- 
duction of  the  tube.  In  the  spastic  stenosis  at  this  level  we 
all  must  admit  that  Jackson  is  correct  in  his  assertion  that  the 
spasm  commences  at  the  hiatus,  for  such  is  certainly  the  case 
when  viewed  through  the  large  esophagoscope.  However,  on 
the  other  hand,  in  all  cases  of  hiatal  esophagismus  there  is 
seen  radiographically  some  of  the  bismuth  mixture  trickling 
through  the  hiatal  constrictor  and  abdominal  esophagus  as  a 
thin  streak,  to  suddenly  oi)en  as  a  large  mass  as  the  bismuth 
or  barium  mixture  enters  the  stomach.  While  there  is  dif- 
ficulty in  observing  under  ocular  guidance  the  relative  amount 
of  contraction  of  the  abdominal  esophagus  and  the  cardia,  at 
the  same  time  radiograi)hic  studies  seem  to  show  that  there 
is  a  complete  contraction,  or  better,  a  cardio-narrowing  from 
the  entrance  of  the  esophagus  into  the  diaphragm  to  its  exit 
at  the  cardiac  orifice  of  the  stomach.  Jackson  believes  that 
a  spasm  of  the  cardia  alone  is  extremely  rare.  He  quotes 
Liebault  and  Roget  on  their  anatomic  studies  that  the  hiatal 
orifice  in  the  diaphragm  is  the  chief  factor  in  the  production 
of  the  socalled  cardiospasm.  Mosher,  on  the  other  hand, 
in  exhaustive  anatomic  studies  of  the  esophagus  and  who 
knows  more  aliout  the  anatomy  of  the  esophagus  than  any 
living  man  toda\-,  still  maintains  that  there  is  a  definite 
s]ihincter  action  of  the  cardia  owing  to  demonstrable  circular 
muscular  fibers  which  promote  a  sphincter  like  action.  The 
writer  feels  that  both  Jackson  and  Mosher  are  correct.  The 
former  having  made  all  of  his  ol)servations  under  direct  ocu- 
lar guidance,  while  Mosher,  a  finished  anatomist,  has  been 
able  to  prove  his  findings,  both  by  ocular  guidance  and  ex- 
tensive anatomic  studies.  The  writer  not  being  an  anatomist 
and  having  a  limited  experience  in  this  field,  can  only  rely  on 
visual  studies  and  agrees  with  Jackson  that  the  first  definite 
contraction  encountered  is  at  the  narrow  slit  like  o])ening  in 
the  esojihagus  known  as  the  hiatus.  It  must  not  be  forgotten, 
however,  that  a  carcinoma  of  the  cardiac  end  of  the  esophagus 
may  give  all  of  the  symptoms  of  hiatal  esophagismus.  cardio- 
spasm or  cardiocontraction.  Cardiocontracti<^n  or  cardio- 
narrowiui"-  is  certainh    whal  is  encountered,  and  I  doubt  if  the 
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spasticity  is  solely  confined  to  the  hiatus  alone.  From  radio- 
graphic studies  the  subphrenic  portion  contributes  to  the  en- 
tire contraction. 

To  distinguish  cardioesojihagismus  from  malignant  disease 
of  the  esophagus  is  one  of  the  borderline  problems  in  diag- 
nosis. The  differential  diagnosis  is  best  accomplished  by 
means  of  ocular  guidance,  gastric  analysis  and  a  careful  study 
of  the  symptomatology  and  the  radiographic  plates. 

Cicatricial  Stenosis  of  the  Esophagus. — The  most  frequent 
source  of  cicatricial  stenosis  is  in  the  swallowing  of  caustic 
alkalies.  When  there  is  a  history  of  a  child  having  drunk 
from  a  cup  which  was  used  for  some  washing  ])owder,  and 
is  admitted  to  the  hospital  in  ])rofound  shock  and  suffering 
from  acute  esophagitis,  it  is  best  to  wait  until  the  acute  symp- 
toms have  subsided  before  bouginage  is  attempted.  Gastros- 
tomy should  be  performed  early  as  soon  as  it  is  definitely 
shown  that  the  child  is  suffering  from  water  and  food  star- 
vation. For  a  long  time  it  has  interested  the  writer  as  to  the 
final  locality  of  the  cicatricial  stenosis  after  the  subsidence  of 
the  acute  attack.  Guisez  states  that  the  most  frequent  site 
of  the  resultant  stricture  is  at  the  cardia.  Jackson  dift'ers  with 
him  and  states  that  the  stricture  may  occur  in  any  portion  of 
the  esophagus,  and  that  he  has  never  seen  a  stricture  at  the 
cardia.  In  seven  cases  studied  by  the  writer  in  children,  the 
stenosis  was  at  the  upper  orifice  in  three  and  below  the  bron- 
chial crossing  in  all  of  the  others.  In  adults  the  strictures 
encountered  were  usually  high,  but  one  occurred  in  the  middle 
third  of  the  esophagus.  Why  is  it  that  the  diluted  corrosive 
lias  a  predilection  for  attacking  one  ])ortion  of  the  mucous 
membrane  and  not  the  entire  esophagus  as  in  strong  solutions, 
such  as  carbolic  acid  and  ammonia,  etc.?  Is  it  because  the 
child  has  been  a  previous  suff'crer  from  chronic  esophagitis, 
or  is  it  due  to  an  anatomic  peculiarity  of  the  esophageal  mu- 
cosa which  is  more  susceptible  to  ulceration  than  other  parts  ? 
It  would  seem  that  the  strictures  should  occur  at  the  narrow- 
est ])ortion  and  that  part  susce]:)tible  to  narrowing,  but  such  is 
not  the  case. 

The  borderline  conditions  resembling  stricture  of  the  esoph- 
agus in  children  other  than  impactions  of  food  and  foreign 
bodies  resulting  in  strictures,  are  comparative!}-  few.     (  )n  the 
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Other  hand,  in  adults  there  may  be  a  good  history  of  having 
accidentally  swallowed  some  caustic  alkali  in  childhood  for 
which  they  were  never  treated,  and  have  been  able  to  swallow 
fairly  well  until  recently  when  there  had  been  much  difficulty 
in  swallowing.  When  such  a  case  presents  itself,  it  should 
be  studied  with  great  care,  both  fluoroscopically  and  radio- 
graphically,  before  esophagosco]:>y  is  attempted.  Esophago- 
scopy  should  then  be  performed  with  great  care,  bearing  in 
mind  that  the  stricture  shown  in  the  radiographic  plate  may 
be  due  to  a  stenotic  web  or  a  malignant  growth  at  the  site  of 
the  former  ulceration.  Bouginage  should  be  practiced  with 
great  care,  for  if  it  prove  to  be  a  stenosis  due  to  malignancy 
the  esophagus  may  be  ruptured  in  the  attempt  to  relieve  the 
condition. 

A  case  of  this  type  was  referred  to  the  writer  with  a  history 
of  having  swallowed  accidentally  some  caustic  alkali  in  child- 
hood. He  had  never  been  examined,  though  at  times  he  had 
some  difficulty  in  swallowing.  He  also  gave  a  history  of  hav- 
ing been  a  constant  sufferer  from  indigestion,  heartburn  and 
belching  of  gas.  These  were  looked  upon  by  the  family  doctor 
as  being  more  or  less  due  to  nervousness.  Radiographic  plates 
showed  a  narrowing  in  the  region  of  the  hiatus  and  cardia. 
By  esophagoscopy  the  esophagus  was  found  to  be  normal 
down  to  the  hiatus  and  no  stricture  could  be  seen.  At  the 
hiatus  there  was  a  small  mass  of  fungating  tissue  which  was 
resistant  and  bled  easily.  A  section  taken  showed  it  to  be  an 
epithelioma.  Gastrostomy  was  j^erformed  two  days  later  and 
revealed  the  mass  involving  the  whole  of  the  cardia.  Whether 
this  had  been  the  previous  site  of  the  original  caustic  stricture 
I  was  unable  to  state.  However,  the  contraction  at  the  hiatus 
was  much  more  resistant  than  a  malignant  stricture  usuallx- 
is.  and  no  doubt  the  resultant  ulcerative  cicatrix  had  been  the 
starting  point  for  the  development  of  the  cancer. 

As  a  rule  the  endoscopic  i)icture  of  a  cicatricial  stricture 
is  readily  recognized.  Cicatricial  strictures  usually  ]>resent  a 
whitish  a]ipearance  with  surrounding  normal  mucosa.  The 
difference  between  an  esophageal  stricture  due  to  a  cicatrix 
and  a  neoplasm,  is  that  the  former  is  very  firm  and  the  sur- 
rounding esophagus  does  not  give  as  it  does  in  a  malignant 
stricture.     .\  cicatrix  is  very  firm  to  the  touch  anil  the  ojumi- 
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ing  often  very  difficult  to  locate,  while  the  malignant  stricture  is 
seldom  impermeable,  unless  the  mass  has  been  ingrafted  on  a 
cicatricial  stenosis.  The  cancerous  mass  is  usually  fungating 
and  readily  recognized.  However,  there  may  be  a  cicatricial 
ulceration  at  the  site  of  the  malignancy,  and  both  may  be  pres- 
ent and  cause  complete  stenosis. 

Paralysis. — When  there  is  a  paralysis  of  the  esophagus, 
there  usually  are  found  palsies  existing  in  other  localities. 
They  most  frequently  follow  the  acute  infectious  diseases, 
such  as  diphtheria,  poliomyelitis,  etc.  Difficulty  in  swallowing 
may  occur  early  or  late  in  these  diseases.  Sensory  paralysis 
of  the  larynx  as  well  frec{uently  accompanies  this.  Often  in 
these  patients  direct  laryngoscopy  and  bronchoscopy  can  be 
performed  without  discomfort  to  the  patient,  for  they  com- 
plain of  no  sensation  and  are  apparently  cocainized.  The 
writer  called  attention  to  this  loss  of  sensation  a  few  years 
ago  in  a  treatise  on  diphtheria.  In  examining  these  patients 
with  a  mirror  retention  of  secretion  is  seen  in  both  pyriform 
sinuses.  The  sinuses  gradually  fill  to  overflowing,  and  as  the 
secretion  cannot  flow  into  the  esophagus  it  trickles  over  be- 
tween the  arytenoid  cartilages  and  flows  downward  into  the 
lungs.  If  there  is  complete  loss  of  sensation  and  the  cough 
reflex  is  impaired,  these  patients  are  unable  to  cough  u])  the 
secretion  and  the  lung  becomes  "sponge  soaked,"  and  they 
succumb  to  a  terminal  pneumonia.  Bronchoscopic  evacuation 
will,  of  course,  relieve  the  condition,  but  this  cannot  be  kept 
up  indefinitely  and  the  patient  should  be  ])laced  in  a  position 
to  establish  postural  drainage.  The  best  way  to  overcome  this 
pouring  of  secretion  into  the  lung  is  to  insert  a  rubber  intu- 
bation tube  into  the  esophagus  so  that  the  secretion  can  flow 
into  the  esophagus  and  allow  the  lungs  to  act. 

Case  Report. — A  very  interesting  example  of  what  1  su]i- 
]:)0sed  to  be  a  bulbar  paralysis  came  under  my  observation. 
Mrs.  T-  S.,  an  old  lady  of  seventy-two  years,  had  a  slight 
stroke  of  ])aralvsis  with  involvement  of  the  facial  muscles 
two  years  previously.  At  that  time  she  had  a  very  high  blood 
])ressure.  but  this  had  fallen  and  she  had  gradually  regained 
her  health.  She  had  been  able  to  eat  breakfast  and  luncheon 
with  ease  on  the  day  of  the  second  stroke,  but  when  she  sat 
down  to  eat  dinner  she  was  unable  to  swallow.     She  stated 
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that  she  felt  ]jeculiar  before  dinner,  and  when  she  sat  at  the 
table  and  attem|»ted  to  eat  she  was  unaljle  to  do  so.  She  then 
drank  some  water  and  had  a  violent  choking  spell.  I  saw  her 
the  same  evening  with  Dr.  Theodore  H.  Allen,  who  gave  me 
the  foregoing  history.  On  indirect  inspection  the  larynx  was 
seen  to  be  normal.  The  vocal  cords  moved  freely ;  there  was 
no  loss  of  sensation  at  this  time  in  the  pharynx  or  lar}-nx.  The 
pyriform  sinuses  w^ere  filled  with  secretion  which  would  pour 
over  l)etween  the  mouthlike  arytenoids  into  the  larynx.  \\'ith 
inspiration  the  excessive  tenacious  salivary  secretion  would 
dow  in  and  then  there  would  be  a  violent  coughing  spell,  and 
at  tb.is  time  she  had  some  difficult}-  in  getting  it  out.  There 
was  no  loss  of  voice  or  impairment  of  speech.  She  was  put 
in  jiostural  drainage  which  greatly  improved  the  condition. 
Her  blood  pressure  at  this  time  Dr.  Allen  re|)orted  as  being 
high,  but  not  as  high  as  it  had  been  during  her  slight  paralytic 
stroke  two  years  previously.  There  was  slight  drooping  of 
the  corner  of  her  mouth  on  the  right  side,  but  no  other  paraly- 
sis could  be  noted.  The  tongue  ])rotruded  straight  and  there 
was  no  loss  of  sensory  reflex  or  cough  reflex.  The  following 
day  she  was  admitted  to  St.  Luke's  Hospital  and  esophago- 
scoped.  r>efore  esophagoscopy  was  performed  Dr.  Le  W'ald 
gave  her  .some  bismuth  subcarbonate  in  an  acjueous  solution 
to  swallow  to  see  if  there  had  been  any  relaxation  of  the 
cricopharyngeus  constrictor  at  the  upjier  end  of  the  esophagus. 
\\'atching  her  through  the  fluoroscope  a  teaspoonful  of  bis- 
nuitli  mixture  was  given,  and  it  promptly  trickled  downward, 
but  too  far  forward  to  be  in  the  esophagus.  We  watched  it 
carefully,  and  when  it  reached  the  l)ifurcation  of  the  trachea 
it  made  a  turn  to  the  left  and  entered  the  left  main  bronclius 
and  jiassed  downward  to  the  lower  lobe  branches.  Having 
had  ])revious  experience  with  the  injection  of  bismuth  mi\- 
tiu'es  into  the  bronchi  of  the  living,  we  felt  that  the  mixture 
would  do  no  harm.  While  she  had  an  irritable  cough  the  day 
previously  when  secretion  trickled  into  the  trachea  and  bron- 
chi, there  was  noted  at  this  time  that  there  was  no  attetupt 
to  cough  as  the  bismuth  mixture  entered  the  tracheol)ronchial 
tree.  The  cough  reflex  was  lost.  It  is  extremely  interesting 
to  note  that  the  bismuth  mixture  was  spat  up  by  the  ])atient 
and  the  lung  drained  of  the  l)ismuth  mixture  even  without  any 
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sign  of  an  exptiLsivc  cough.  ( )f  course  some  of  it  came  from 
the  reservoirs  of  the  ])}riform  sinuses,  but  the  Itmg  was  drained 
of  the  mixture  before  the  cough  reflex  returned.  The  patient 
was  c>^ophagoscoi)ed.  There  was  a  marked  spasticity  of  the 
cricopharyngeus  such  as  I  had  never  encountered  before  on 
the  introduction  of  the  esophagoscope  without  anesthesia.  Tliis 
certainly  w^as  not  a  case  of  cricoesophagismus  with  which  we 
had  to  deal,  for  the  patient  was  not  of  the  hysterical  type  and 
liad  never  complained  of  her  throat  before.  After  the  intro- 
duction of  the  esophagoscope  and  its  passage  through  the  crico- 
pharyngeus the  esophagus  was  found  to  be  relaxed,  but  other- 
wise normah  (  )n  gently  removing  the  tube  the  lip  was  vio- 
lently grasped  as  it  started  to  emerge  through  the  cricopharyn- 
geus. The  esophagoscope  was  again  pushed  down  and  the 
spasm  once  more  relaxed.  Again  this  was  tried  with  the  same 
result.  Finallv,  a  stomach  tube  was  introduced  through  the 
esoj)hagoscoi:)e  and  the  instrument  withdrawn.  The  j^^atient 
Avas  fed  in  this  manner  and  by  having  the  tube  in  the  esopha- 
gus the  normal  secretions  were  able  to  leak  past  the  constric- 
tion. The  trachea  and  larynx  were  covered  with  the  bismuth 
mixture.  The  bismuth  was  coming  out  wdiile  she  was  in  the 
recumbent  position,  but  she  had  made  little  efifort  to  cough. 
Bronchoscopy  was  not  performed.  The  j^atient  was  fed  by 
the  stomach  tube  for  more  than  six  weeks  before  she  was 
again  able  to  swallow  normally.  In  the  meantime  Dr.  Allen 
had  reduced  her  blood  pressure,  and  I  am  happy  to  state  that 
at  the  present  time  she  is  in  good  health. 

This  extremely  interesting  case  was  at  first  glance  taken  to 
be  one  of  hysterical  spastic  esophagitis,  but  on  further  study 
it  proved  to  be  due  to  some  involvement  of  the  glossopharyn- 
geal nerve  supply,  and  therefore  should  be  classified  as  a  pecul- 
iar type  of  bulbar  paralysis  caused  by  a  central  lesion. 

Another  extremlev  interesting  case  I  had  the  good  fortune 
to  see  wdth  Dr.  F.  J.  Bevan.  This  yormg  lady  of  twenty-two 
years  had  been  in  fairly  good  health,  but  was  anemic  and 
lacked  outdoor  life,  being  confined  to  an  office  all  day.  One 
evening  on  returning  from  work  she  had  some  difficulty  in 
swallowing  her  dinner  and  choked  several  times.  She  was 
put  to  bed  and  the  family  physician  notified.  (  )n  liis  arrival 
at  the  home  he  found  her  verv  hvsterical  and  attriljuted  lu-r 
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.general  rundown  state  and  poor  general  health  as  the  probable 
cause  of  the  condition.  After  a  small  dose  of  morphia  the 
patient  quieted  down  and  seemed  to  be  improved.  A  further 
lest  to  swallow,  however,  proved  unsuccessful.  I  saw  the  pa- 
tient the  same  evening.  At  this  time  there  was  ptosis  of  the 
left  eye  and  a  divergent  squint.  The  pupil  was  widely  dilated 
and  she  complained  of  seeing  double. 

She  also  had  difficulty  with  respiration  but  was  able  to 
speak.  She  complained  of  pain  in  the  region  of  her  heart. 
The  larynx  was  examined  with  a  mirror  and  the  vocal  cords 
were  found  in  good  working  order.  There  was  no  paralysis 
to  be  seen  and  they  moved  freely.  Both  pyriform  sinuses  were 
filled  with  secretion  which  would  pour  over  into  the  larynx. 
The  cough  reflex  was  partially  lost  and  with  each  endeavor 
to  expel  the  secretion  the  sound  produced  was  similar  to  the 
paralytic  nasal  grunting  cough  so  often  heard  in  diphtheritic 
paralysis.  Later  there  \>as  complete  loss  of  sensation.  The 
patient's  difficulty  in  breathing  was  due  to  phrenic  paralysis. 
The  diaphragm  did  not  move  with  inspiration  and  the  epigas- 
trium remained  flat.  An  esophageal  spatula  was  rapidly  in- 
troduced and  a  rubber  feeding  tulje  inserted.  A  diagnosis 
of  polioencephalomyelitis  was  made  and  the  spinal  cord  tapped. 
Dr.  Edw^ard  D.  Fisher,  the  neurologist  who  was  called  to  see 
the  patient,  did  not  arrive  in  time  to  find  her  alive.  The  tem- 
perature remained  normal  throughout  the  attack  which  cov- 
ered a  period  of  fifteen  hours  from  the  time  I  saw  her. 

Pouches. — Diverticula  of  the  esophagus  are  classified  into 
two  groups  according  to  their  etiology :  Traction  diverticula 
and  pulsion  diverticula.  Traction  diverticula  are  extremely 
rare  conditions.  Jackson  has  reported  one  case.  Arrowsmith 
had  a  verv  remarkable  case  of  this  type  which  the  writer  had 
the  privilege  of  assisting  him  with  at  the  esophagoscopic  ex- 
amination. Arrowsmith's  case  seemed  to  be  a  coml)ination  of 
a  traction  and  a  pulsion  diverticulum.  As  a  rule,  the  traction 
diverticula  are  seldom  seen,  as  they  are  small  and  readily 
overlook'-'d.  They  usually  open  upwards  so  that  the  bismuth 
mixture  docs  not  enter  them.  This  was  what  .\rrowsmith 
demonstrated  in  his  case.  The  traction  antl  pulsion  diverti- 
culum occurred  in  a  jiatient  suflVring  from  pulmonary  tuber- 
culosis, who  also  had  tuberculosis  of  the  esophagus.      There 
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were  more  fungations  in  the  esophagus  which  looked  not  un- 
like malignancy.  The  case  was  diagnosed  by  Arrowsmith 
from  the  radiographic  plate  and  demonstrated  bv  Mosher's 
ballooning  esophagoscope. 

Pulsion  diverticula  are  hernial  sacs  which  most  frequently 
occur  in  the  cervical  esophagus.  They  may  have  a  sudden 
onset,  especially  in  the  aged,  after  an  attack  of  coughing,  and 
])roduce  marked  dysphagia  and  simulate  paralysis  in  the  sud- 
denness of  the  attack.  Usually,  however,  they  come  on  more 
slowly,  and  may  give  no  symptoms  and  are  only  found  on  the 
introduction  of  the  esophagoscope.  This  occurs  when  they  are 
extremely    small. 

Killian  was  first  to  recognize  the  anatomic  weak  point  in  the 
production  of  diverticula  of  the  cervical  esophagus.  The 
etiology  of  the  adherent  traction  type  has  already  been  men- 
tioned. 

At  times  there  ma\'  be  a  cicatricial  stenosis  of  the  subdiver- 
ticula  oritice  and  also  the  subdiverticula  esophagus,  especially 
in  large  i)Ouches  which  continually  catise  pressure  by  over- 
distention  with  food.  In  one  of  the  writer's  cases  there  was 
a  complete  cicatricial  stenosis  of  the  whole  of  the  subdiverti- 
cula portion  of  the  esophagus  and  the  man  was  suffering  from 
starvation.  Gastrostomy  was  performed  by  Dr.  Bodine,  but 
unfortunatelv  the  patient  did  not  survive.  In  another  case 
there  was  a  malignancv  of  the  upper  esophagus  which  simu- 
lated a  pulsion  diverticulum. 

In  a  third  case  in  an  old  ladv  of  seventy-eight  years  the 
onset  of  the  diverticulum  was  extremely  sudden.  She  bad 
never  had  difficulty  in  swallowing  that  she  could  recall.  She 
contracted  a  severe  cold,  and  it  was  after  an  attack  of  violent 
coughing  that  she  first  noticed  that  she  was  unable  to  swallow. 
The  family  physician  was  notified  and  pronounced  the  diffi- 
culty to  be  due  to  a  paralysis  on  account  of  her  age,  high  blood 
pressure  and  suddenness  of  the  attack.  Xo  one  thought  of 
having  an  esophageal  examination  and  no  radiographic  plates 
were  made.  She  continued  to  suft'er  in  this  condition  for 
seven  years.  She  was  referred  to  the  writer  on  account  of 
such  difficulty  in  swallowing  that  she  was  beginning  to  suff'er 
from  starvation.  P.y  mirror  inspection  the  larjmx  was  seen 
to  be  normal.     The  pyriform  sinuses  were  filled  with  secre- 
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tion.  An  esophageal  pouch  was  suspected  from  the  history, 
which  was  confirmed  by  radiographic  plates  made  by  Dr. 
Charles  Gottleib.  Dr.  Gottleib  reported  as  follows :  "There 
is  a  diverticula  present  in  the  cervical  esophagus  about  twice 
the  size  of  a  hen's  egg.  There  is  a  small  trickle  of  bismuth 
to  the  left  of  the  pouch  which  passes  down  through  the  sub- 
diverticula  esophagus."' 

The  ])atient  was  prepared  for  esophagoscopy.  The  lan,-n- 
geal  speculum  was  introduced,  for  from  the  radiographic  plates 
the  opening  into  the  subdiverticula  esopliagus  was  extremely 
high.  The  laryngeal  spatula  was  introduced  its  full  length 
and  search  made  on  the  left  side  for  the  orifice.  By  ])ulling 
the  cricoid  cartilage  well  forward  I  noticed  a  small  dark  spot 
on  the  anterolateral  wall.  A  small  bougie  was  readily  inserted 
and  passed  through  into  the  stomach.  A  7  mm.  esophagoscope 
was  now  introduced,  using  the  bougie  as  a  guide,  but  it  would 
not  enter  the  lumen  of  subdiverticula  esophagus.  Then  a 
series  of  bougies  were  introduced  and  the  orifice  dilated. 
There  was  a  cicatricial  fold  hanging  over  the  slit  of  the  esoph- 
ageal opening.  This  ])ouch  seemed  to  spring  from  the  esopha- 
gus very  high  up,  and  in  fact  the  whole  of  the  pharyn.x  seemed 
to  be  included  in  the  pouch  and  continuous  with  it.  After 
<utificient  dilatation  was  accomplished  the  patient  was  able  to 
swallow  l)etter.  The  writer  had  Mosher's  operation  in  view 
after  lie  b.ad  sufficiently  dilated  the  subdiverticula  esophagus. 

The  writer  also  had  in  mind  the  dangers  of  Oj)ening  into 
the  mediastinum.  \\  ith  a  long  pair  of  alligator  forceps  one 
blade  was  introduced  into  the  subdiverticula  esophagus  and  the 
other  l)lnde  into  the  pouch.  By  this  means  the  common  wall 
was  held  firmly  in  between  the  blades  of  the  forcejis  and 
squeezed  together.  The  purpose  of  this  ])rocedure  was  to  set 
up  adhesions  between  the  wall  of  the  pouch  and  the  esophageal 
wall  rmd  shut  off  tlie  mediastinum  before  cutting  the  common 
wall,  and  thereby  lessening  danger  of  mecliastinal  infection. 
Perhaps  this  is  not  at  all  necessary,  for  Mosher  in  his  series 
of  cases  does  not  mention  clamping  the  common  wall  before 
cutting,  and  so  far  by  opening  directly  into  the  mediastin.um 
he  has  had  no  bad  results.  Perhaiis  these  adhesions  which  I 
was  trying  to  ])roduce  by  the  clamping  method  before  cutting 
arc  alreadv  i)resent.    To  the  writer's  great  surprise  the  sipieez- 
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ing  together  of  the  subdiverticula  wall  and  the  pouch  wall 
made  the  subdiverticula  opening  into  the  esophagus  increase 
in  size  and  the  patient  has  been  able  to  swallow  much  more 
comfortably  ever  since.  She  swallows  semisolid  food  and 
even  solid  food  when  it  is  finely  cut. 

So  far  the  writer  has  not  cut  the  common  wall,  but  he  feels 
at  this  time  that  it  is  a  perfectlv  safe  procedure,  and  the  dan- 
ger of  Jiiediastinitis  produced  by  cutting  the  common  wall 
would  be  averted. 

This  method  of  treatment  seems  applicable  to  diverticula  in 
the.  aged.  It  relieves  their  suffering;  adds  only  a  minimum 
amount  of  danger,  and  eft'ects  a  cure  as  far  as  their  condition 
is  concerned. 

In  younger  subjects  the  resection  oi^eration  performed  by 
the  surgeon  seems  to  give  the  best  results  and  permanent  re- 
lief. A  very  unique  operation  was  devised  for  this  purpose 
by  Gaub  and  Jackson,  when  the  external  operation  was  per- 
formed in  such  cases.  It  consisted  of  the  esophagoscopist 
introducing  the  esophagoscope  as  a  guide  so  that  the  redundant 
])ouch  would  be  removed  and  not  the  lumen  of  the  esophagus 
which  would  result  in  a  stricture  or  contraction  later.  Thi.^ 
operation  may  be  performed  in  one  stage ;  but  it  seems  best 
to  perform  all  operations  which  are  apt  to  involve  the  me- 
diastinum in  two  stages  to  avoid  fatal  mediastinitis.  Cryle 
is  an  advocate  of  the  two  stage  operation  for  esophageal  diver- 
ticula, and  had  recorded  by  this  method  gratifying  results. 
In  the  cutting  of  the  common  wall,  as  advised  by  Mosher,  the 
writer  has  attempted  to  make  this  a  two  stage  operation  by 
clamping  the  two  sides  of  the  common  wall  together  to  pro- 
duce adhesions  before  any  attempt  is  made  to  sever  it.  It  wa^ 
also  found  that  by  carrying  out  this  procedure  the  opening 
into  the  subdiverticula  esophagus  may  be  kept  open  and  allow 
sufficient  food  to  pass.  ( )f  course  a  stricture  of  this  subdiver- 
licular  portion  of  the  esophagus  must  necessarily  be  dilated 
before  any  operation  is  attempted.  Many  of  these  patients 
refuse  operations — that  is,  major  operations  projiosed  for 
relief  :  but  on  the  other  hand  the  two  cases  that  the  writer  has 
treated  by  dilatation  and  fusing  of  the  common  wall  have  had 
relief  and  have  im])roved  in  health. 
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-Afalignant  Disease  of  the  Esophagus. — ^lany  cases  suffer- 
ing from  malignant  disease  of  the  esophagus  may  have  border- 
line relations  to  neurotic  esophagismus  and  be  mistaken  for 
"pure  neurotics/'  and  treated  as  such. 

In  one  of  the  writer's  cases  a  woman  of  sixtv-two  vears  had 
been  treated  by  six  diff'erent  specialists  for  different  conditions, 
and  after  twelve  months  referred  to  the  writer  as  a  case  of 
]:)robable  foreign  body  in  the  bronchus.  All  of  them,  however, 
agreed  that  she  was  suffering  from  some  neurosis  which  was 
])roducing  the  symptoms.  The  history  of  difficulty  in  swal- 
lowing and  constantly  choking  on  taking  food  or  water  point- 
ed  strongly   to  esophageal   obstruction. 

On  indirect  examination  there  was  seen  a  paralysis  of  the 
left  vocal  cord.  Both  pyriform  sinuses  were  filled  with  secre- 
tion which  would  pour  over  into  the  larynx  and  produce  the 
cough.  After  having  seen  the  paralyzed  left  cord  I  naturally 
suspected  a  large  aneurism  to  be  at  the  bottom  of  the  trouble, 
but  such  had  not  been  reported  by  any  of  the  physicians.  On 
swallowing  the  bismuth  mixture,  there  was  plainly  seen  flu- 
oroscopically  a  stenosis  of  the  thoracic  portion  of  the  esopha- 
gus about  the  bronchial  crossing.  Radiographs  showed  no 
aneurism  present.  The  following  day  the  patient  was  esopha- 
goscoped  and  an  ulcerative  fungating  mass  was  seen  and  rec- 
ognized as  malignant.  A  section  was  taken  and  examined  by 
Dr.  J.  G.  Callison,  who  reported  it  to  be  an  epithelioma.  Gas- 
trostomy was  advised  but  the  family  refused  permission. 
They  did  not  object  to  having  her  treated  bv  the  tubes.  Ra- 
dium was  applied  and  she  was  able  to  swallow  better  for  one 
week.  Then  she  started  to  completely  close,  so  much  so  that 
a  4  mm.  soft  rubber  intubation  tube  was  introduced.  The 
patient  was  now  able  to  swallow  liquids  and  was  greatly  en- 
couraged. An  esophageal  tube  may  be  left  in  for  one  week 
and  then  changed  and  cleansed  and  reintroduced.  As  a  rule 
the  smallest  intubation  tube  has  to  be  discontinued  in  time,  for 
tlie  malignancy  as  it  increases  will  gradually  close  the  lumen 
and  tlie  size  of  the  tube  used  will  have  to  be  smaller  and  smaller 
until  it  cannot  be  introduced  at  all. 

It  is  not  difficult  to  introduce  an  esopliageal  intubation 
tube.  The  esojjhageal  spatula  is  best  for  introduction  and 
the  tube  is  introduced  through  or  aloni:  the  siile  of  the  snatula. 
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Eso])hageal  intuljation  has  prolonged  the  lives  of  three  hopeless 
cases  of  esophageal  malignancy,  and  gastrostoni}-  was  per- 
formed just  prior  to  the  time  of  demise. 

In  renlo^■ing  an  esophageal  intubation  tube  the  same  rule 
a])plies  as  in  removing  a  tube  from  the  larvnx  or  a  tracheal 
cannula.  There  must  be  in  readiness  another  tube  whicli  is 
immediately  reintroduced,  for  contraction  of  the  esophagus 
within  a  short  time  will  render  reintubation  impossible.  The 
writer  has  had  i)alliative  success  with  soft  rubl)er  esophageal 
intubation  tubes.  The  writer  has  also  made  applications  of 
radium  to  the  esophageal  lesion,  but  aside  from  the  slight  im- 
provement in  swallowing,  there  is  little  gained  over  esopha- 
geal intubation.  In  one  instance  the  esophagus  perforated 
after  radium  and  the  patient  succumbed  to  bronchopneumonia. 
This,  however,  is  frequently  the  termination  of  most  of  the 
cancerous  growths  of  the  esophagus  of  long  duration.  So 
far  little  has  been  accomplished  by  any  form  of  treatment  in 
esophageal  cancer  and  the  endoscopic  treatment  is  in  most 
cases  pureh-  palliati^•e.  ()f  the  surgical  procedure  the  trans- 
thoracic method  as  advised  by  Willy  Meyer,  Frans  Torek,  and 
others,  seems  to  be  on  the  road  to  success  in  cases  diagnosed 
esophagosco]Mcally  early.  Frans  Torek  has  one  case  on  whom 
he  operated  for  a  malignancy  of  the  esophagus  in  the  middle 
third  who  made  a  com]ilete  recovery  and  is  still  alive  and  well 
after  seven   years. 

Luetic  Stenosis  of  the  Esophagus. — Luetic  stenosis  of  the 
esophagus  may  be  associated  with  luetic  disease  of  the  larynx. 
It  mav  occur  in  the  form  of  a  mucous  patch,  an  ulcer,  a 
gumma  or  a  cicatrix.  The  writer  has  studied  two  cases  of 
luetic  disease  of  the  esophagus.  One  was  in  a  man  suffering 
from  a  gumma  of  the  laryn.x  as  well,  and  the  other  was  in  a 
woman  with  cicatricial  stenosis.  The  man  was  unable  to 
swallow  and  was  extremely  dyspneic.  He  was  sent  to  the 
hospital  with  the  diagnosis  of  laryngeal  diphtheria.  Trache- 
otomy was  performed  shortly  after  admission  to  save  his  life. 
•  He  was  still  unable  to  swallow  after  the  introduction  of  the 
tracheotomy  tube  and  the  esophagus  was  examined  and  found 
to  be  gummatous.  A  soft  rubber  feeding  tube  was  intro- 
duced and  the  patient  fed  in  this  manner.  ^Mercury  and 
salvarsan    were    administer    after    the    W'assermann    reaction 
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returned  4  ])lus.  He  readily  ini])roved  under  treatment  and 
was  able  to  swallow  fairly  well  two  weeks  later.  An  exam- 
ination of  the  esophagus  after  two  months'  treatment  showed 
a  cicatricial  web  stenosis  of  the  upper  esophagus.  The  larynx 
greatly  improved,  but  it  was  impossible  to  decannulate  the 
patient,  for  he  preferred  to  wear  the  tube.  He  had  a  husky 
voice.  He  insisted  on  leaving  the  hospital  three  months  later 
and  was  transferred  to  the  .Metropolitan  Hospital  and  lost 
sight  of  thereafter.  At  the  time  of  discharge  from  the  hos- 
pital he  still  had  laryngeal  stenosis,  and  a  cicatricial  esophageal 
web. 

Tul)erculosis  of  the  Esojihagus. — 'J'he  writer  has  seen  many 
cases  of  laryngeal  tuberculosis  who  were  also  suffering  from 
esophageal  involvement.  He  feels  that  much  of  the  difficulty 
in  swallowing  in  laryngeal  tuberculosis  is  often  due  to  involve- 
ment of  the  esophagus  as  well.  EsO])hageal  ulcers  may  often 
be  jiresent  in  tuberculous  subjects  when  the  lesion  is  not  sus- 
pected, but  only  seen  when  performing  the  esophagoscopy. 
.\.t  times  there  may  be  a  tubercular  lesion  of  the  esophagus 
which  looks  not  unlike  a  fungating  ei'ithelioma.  These  healed 
lesions  at  times  ma\-  produce  cicatrices  and  subsequent  stenosis. 

There  are  manv  other  lesions  of  the  esophagus  which  the 
writer  in  a  rather  limited  experience  has  not  been  so  fortunate 
to  see.  They  are  angioneuritic  edema,  esophageal  varix. 
angioma  and  actinomvcosis. 


Fig.  1.  Neurotic  cricopharyngeal  spasm.  Note  the  narrow  con- 
striction of  the  bismuth  mixture  in  the  cervical  esophagus.  Cured 
after  repeated  introduction  of  the  large  esophagoscope. 


Fig.  2.  Cardiocontraction  and  narrowing  of  the  abdominal 
esophagus  in  a  boy  of  twelve  years.  The  whole  of  the  subphrenic 
portion  of  the  esophagus  shows  narrowing  and  demonstrates  that 
the  whole  of  the  subdiaphragmatic  esophagus  contributes  in  the 
production  of  so-called  cardiospasm. 


Fig.  3.  Hiatal  esophagismus  or  cardiocontraction  in  an  adult. 
There  is  marked  dilatation  of  the  thoracic  esophagus  above  the 
diaphragm. 


Fig.  4.  Stricture  of  the  cervical  esophagus  simulating  neurotic 
cricopharyngeal  spasm-  The  stricture  was  caused  by  the  prolonged 
sojourn  of  a  small  spicule  of  bone  following  a  submucous  resection 
of  the  septum. 


Fig.  5.  Paralysis  of  the  esophagus.  The  bismuth  mixture  was 
held  in  the  reservoirs  of  the  pyriform  sinuses  and  poured  over 
between  the  arytenoids  into  the  larynx,  trachea  and  bronchi.  The 
bismuth  in  this  instance  entered  the  left  bronchus  and  not  the 
right.  There  was  no  cough  reflex.  It  was  expectorated  and  the 
lung  drained  of  bismuth  without  the  aid  of  cough. 


Fig.  G.  Esophageal  rouch  in  a  woman  of  seventy-nine  years. 
The  pouch  involved  the  entire  pharynx.  There  was  partial  stenosis 
of  the  sub-diverticula  esophagus. 


Fig.  7a.  Malignant  stenosis  of  the  thoracic  esophagus.  The 
short  silver  intubation  i.s  covered  with  soft  rubber  and  is  shown 
as  two  long  line.^  below  the  end  of  the  metal  tube. 


Fig.  7b.     Radiograph  of  same  patient  showing  the  bismuth  mix- 
ture passing  through  the  tube. 


VIII. 

THE  REMOVAL  OF  TONSILS  TX  THE  PRESENCE 
OF   A   PERITONSILLAR  ABSCESS. 

Hy   J.    HOLIXGER,    M.    D.. 

Chicago. 

The  removal  of  tonsils  while  a  peritonsillar  abscess  is  pres- 
ent is  not  approved  by  physicians  generally  and  is  practiced 
by  few.  Cates  in  his  article  in  the  Laryngoscope  of  October, 
1918,  says :  "And  H.  A.  Barnes  recommends  tonsillectomy 
for  the  cure  of  quinsy  during  the  attack.  However,  such  rad- 
ical forms  of  treatment  have  not  received  much  favor  as  yet, 
not  being-  in  accord  with  generally  accepted  surgical  princi- 
ples." Cates  does  not  say  with  which  generally  accepted  sur- 
gical principle  this  procedure  was  not  in  accord,  and  evi- 
dently he  has  never  tried  the  method  himself.  The  objections 
against  the  procedure  may  concern  either  the  clinical  or  the 
pathologic  phase.  Clinically,  or  rather  clinico-historically,  we 
may  say  that  formerly  when  only  parts  of  the  tonsils  were 
removed,  the  procedure  may  have  led  to  sepsis,  because  it 
often  did  not  drain  all  pockets  of  the  abscess.  Now  with  the 
systematic  and  total  extirpation  of  the  tonsil,  we  see  the  oppo- 
site. Patients  who  arrive  in  a  septic  condition  on  account  of 
j)eritonsillar  abscess  with  high  fever,  dry  tongue,  etc.,  make 
a  completely  diflferent  impression  a  few  hours  after  the  tonsils 
have  been  removed,  and  the  writer  in  a  comparatively  large 
number  of  operations  has  never  seen  a  case  of  sepsis  follow- 
ing or  continuing  beyond  the  removal  of  the  tonsils. 

On  the  other  hand,  the  advantages  of  the  procedure  over- 
balance by  far  all  possible  real  or  imaginary  objections.  We 
mention  only  a  few : 

1.  We  know  that  peritonsillar  abscesses  often  recur.  There- 
fore, sooner  or  later  the  tonsils  have  to  be  removed  if  the  re- 
currences are  to  be  prevented.  Why  make  two  operations 
for  what  can  be  done  in  one? 

2.  The  period  of  recovery  after  the  removal  of  tonsils  in 
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the  presence  of  a  peritonsillar  abscess  is  not  longer  than  after 
the  removal  of  tonsils  without  abscess. 

3.  In  peritonsillar  abscesses  often  new  abscesses  are  formed 
next  to  the  old  ones.  In  one  patient  we  had  to  open  a  second, 
a  third  and  a  fourth  abscess  after  the  first  one  was  drained. 
The  duration  of  healing  was  six  weeks.  Xow  the  matter  is 
much  simpler.  After  the  tonsil  is  out,  all  these  pockets  are 
drained  and  heal,  as  said  before,  in  the  same  time  as  the  wound 
after  a  simple  tonsillectomy. 

4.  Patients  who  were  in  a  decidedly  septic  condition  are 
relieved  of  their  sepsis  soon  after  the  tonsils  are  removed.  The 
pains  in  ditTerent  parts  of  the  body  subside,  and  it  happened 
repeatedly  that  considerable  quantities  of  albumin  which  were 
found  in  the  urine  before  the  operation  disappeared  com- 
pletely within  the  next  few  days  after  the  removal. 

Pathology :  The  lymphatic  tissue  of  the  tonsil  is  arranged 
in  a  network  of  connective  tissue  which  forms  its  support. 
This  connective  tissue  on  the  outside  becomes  the  capsule  of 
the  tonsil  and  is  in  connection  with  the  connective  tissue  of 
the  surrounding  organs,  muscles  and  facias.  It  contains  the 
blood  vessels,  lymph  vessels  and  nerves.  Inflammations  and 
especially  the  formation  of  abscesses  follow  the  connective 
tissue  and  leave  the  parenchyma  comparatively  free.  In  a 
few  cases  the  abscess  following  and  spreading  in  the  capsule 
practically  dissected  the  tonsil.  As  soon  as  the  upper  pole 
of  ^he  tonsil  was  loosened  from  the  palate  and  the  pus  re- 
moved, the  tonsil  was  found  to  be  quite  loose  in  its  niche,  so 
that  it  had  only  to  be  freed  from  tlie  pillars.  These  were  the 
true  peritonsillar  abscesses.  Several  times  a  second  and  a 
third  gush  of  pus  appeared  during  the  dissection  and  showed 
that  multilocular  abscesses  are  not  so  very  rare.  Tiiey  some- 
times extend  high  up  into  the  palate ;  sometimes  they  spread 
between  the  muscles  of  the  surroundings  of  the  tonsils.  This 
explains  the  stiffness  and  the  painful  mobility  of  the  head 
and  neck  which  we  usually  notice  in  patients  with  periton- 
sillar abscesses.  This  also  explains  why  the  walls  of  the  ab- 
scess are  not  always  smooth  but  often  irregular.  Several  times 
we  found  that  the  abscess  was  not  peritonsillar  but  an  intra- 
tonsillar  abscess  spreading  in  the  connective  tissue  of  the  ton- 
sil itself.  The  tonsil  in  one  of  those  cases  was  cut  or  divided 
into  several  different  parts.     At  least,   this   is   the  only   way 


REMOVAL    OF    TONSILS.  197 

findings  like  the  following  could  be  explained.  In  dissecting 
the  upper  pole  no  abscess  was  found  in  the  swollen  and  bulg- 
ing soft  palate.  The  upper  pole  reached  far  up  into  the  soft 
palate,  and  the  pus  was  met  only  in  the  middle  or  even  below 
the  middle  of  the  tonsil.  A  compact  or  coherent  mass  of 
tonsillar  tissue  could  not  be  found  below  the  middle  of  the 
tonsil.  The  walls  of  the  abscess  cavity  were  irregular.  As 
much  of  the  scattered  tissue  as  could  be  found  was  removed 
together  with  the  upper  pole  of  the  tonsil.  From  the  scat- 
tered remnants  a  large  part  of  the  tonsil  formed  again  during 
the  period  of  recovery.  This  was  the  only  not  quite  satisfac- 
tory result  that  we  have  to  report.  It  must,  however,  be  added 
that  the  patient  was  unreasonable  in  that  he  smoked  inces- 
santly, even  during  the  first  days  after  operation. 

The  operation  of  removing  the  tonsils  in  the  presence  of 
a  peritonsillar  abscess  has  several  unusual  features  which  we 
will  try  to  point  out  under  different  headings. 

1.  The  anesthesia  is  general  ether  narcosis..  In  one  case 
local  cocain  adrenalin  anesthesia  was  tried,  at  the  urgent  re- 
quest of  the  patient,  but  in  the  inflamed  tissue  it  was  very 
imsatisfactory  to  both  patient  and  operator.  ^  The  experiment 
will  not  be  repeated.  The  ether  narcosis,  however,  requires 
considerable  care  and  experience,  since  often  the  swollen  side 
of  the  pharynx  and  soft  palate  fills  a  large  part  of  .the  pharynx 
and  makes  breathing  difficult.  Consequently  there  is  often 
more  than  the  usual  amount  of  resistance  till-  the  patient  is 
asleep.  The  suffocation  sometimes  reached  very  high  degrees, 
but  we  never  had  to  resort  to  tracheotomy  or  intubation. 
During  the  state  of  excitement  the  abscess  broke  in  one  case. 
It  is  a  good  plan  to  draw  the  attention  of  the  anesthetist  to 
such  a  possibility,  that  the  pus  may  be  removed  before  it  is 
aspirated  or  swallowed. 

2.  At  the  operation  the  parts  are  often  found  very  much 
distorted  and  the  line  of  cleavage  of  the  pillars  is  not  always 
seen  at  first  sight.  As  soon  as  the  knife  follows  it,  a  gush 
of  pus  pours  into  the  pharynx  and  is  aspirated  by  means  of 
the  suction  apparatus.  Quick  action  is  necessary,  and  it  is 
evident  that  well  trained  assistants  for  the  narcosis  as  well 
as  for  the  operation  are  desirable.  As  soon  as  the  pus  is 
removed  there  is  much  more  room  in  the  pharynx.     In  remov- 
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ing  the  tonsil  care  has  to  be  taken  that  no  cast  off  lobe  of  the 
tonsil  is  overlooked.     All  the  tissues  are  verj''  brittle. 

3,  The  hemorrhage  is  often  greater  than  in  a  simple  ton- 
sillectomy. It  is  diffuse,  but  also  the  spurters  have  more  cal- 
iber than  under  ordinary  circumstances.  The  bleeding  usually 
stops  on  compression  with  dr>'  gauze  or  with  gauze  soaked 
in  peroxide.  The  removal  of  the  second  tonsil  is  usually  much 
easier  and  simpler.  The  after-treatment  is  not  different 
from  that  after  an  ordinary  tonsillectomy.  A  gargle  of  two 
tablespoonsful  of  peroxid  in  one  glass  of  water  will  do  as  well 
as  anything. 

Barnes  in  1915  recommended  removal  of  tonsils  during  an 
attack  of  quinsy  only  in  favorable  conditions — i.  e.,  in  small 
abscesses.  We  have  operated  for  more  than  seven  years  and 
have  not  made  any  distinction  in  small  or  large  abscesses.  We 
have  used  ether  narcosis.  We,  too,  hesitated  in  the  beginning, 
but  have  never  seen  any  bad  results. 

The  following  report  may  l)e  of  interest: 

A  strong  young  man  of  19  liad  had  several  attacks  of  ton- 
sillitis before.  July  12,  1920,  started  with  sore  throat.  July 
18,  was  examined.  The  mouth  could  not  be  closed  because 
the  tongue,  especially  in  the  base,  was  swollen  and  painful. 
Outside  under  the  chin,  the  floor  of  the  mouth  and  the  sides 
of  the  jaws  were  bulging  and  very  painful  to  touch.  The 
glands,  too,  were  swollen.  In  depressing  the  tongue  a  peri- 
tonsillar abscess  was  recognized.  July  19th,  both  tonsils  were 
removed ;  in  the  left  one  an  abscess  was  met  with.  The  swell- 
ing of  the  tongue  improved  within  the  next  five  days. 


IX. 

REPORT  OF  CASES.     1.  SIMPLE  MASTOIDECTOMY 

ON    MAN,    81    YEARS    OLD.     2.  INFECTIVE 

SIGMOID      SINUS      THROMBOSIS  —  A 

POSITIVE  BLOOD  CULTURE  WITH 

STREPTOCOCCUS  MUCOSUS 

CAPSULATUS  PRESENT. 

By  J.  Warren  Wiiiti-:^  M.  D., 

NORFOl,K,    Va. 

Case  1. — In  September,  1917,  I  was  called  out  of  the  city 
to  see  Mr.  A.  in  consultation. 

He  gave  a  history  of  pain  in  his  right  ear  for  two  weeks. 
On  examination  I  found  tenderness  over  the  mastoid  on  press- 
ure.   The  drum  was  very  red  and  bulging. 

A  free  myringotomy  was  done  and  he  was  removed  to  the 
Norfolk  Protestant  Hospital  for  observation.  There  was  a 
profuse  purulent  discharge  from  the  ear  and  the  pain  grad- 
ually became  worse.  On  the  fourth  day  after  seeing  him  I 
decided  to  operate.  On  account  of  his  age  and  general  con- 
dition I  attempted  to  operate  imder  local  anesthetic.  Being 
imable  to  get  any  cooperation  from  my  patient,  I  found  it 
impossible,  so  a  simple  mastoidectomy  was  performed  under 
ether  anesthesia. 

The  mastoid  cells  were  found  to  be  pretty  thoroughly  de- 
stroyed.    Dura  was  exposed  in  the  operation. 

One  week  after  the  operation  he  developed  an  infection  in 
the  left  ear.     A  free  myringotomy  was  done. 

He  made  an  uneventful  recovery.  He  is  living  today  and 
is  enjoying  comparatively  good   health. 

Case  2. — I  did  a  simple  mastoidectomy  on  M.  T.,  10  years 
old.  at  St.  Vincent's  Hospital. 

There  was  nothing  unusual  about  the  case.  A  culture  from 
the  m.astoid  showed  streptoc(Xcus  mucasus  capsulatus.  Sinus 
and  dura  were  both  exposed  in  the  operation. 
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The  child  did  well,  and  after  the  first  week  the  temperature 
became  normal  and  remained  so  until  the  twelfth  day.  On 
the  night  of  the  twelfth  day  after  the  operation  she  had  a 
severe  chill,  with  a  rise  of  temperature  to  105°  F.  The  next 
day  her  temperature  returned  to  normal.  The  pulse  rate  was 
150  beats  per  minute,  and  she  was  completely  prostrated.  Dur- 
ing the  day  she  had  another  chill,  with  a  rise  of  temperature  to 
105°  F. 

She  was  taken  to  the  operating  room.  The  mastoid  wound 
was  opened  and  the  sinus  freely  exposed.  The  jugular  vein 
was  ligated  and  then  the  sinus  was  opened. 

The  report  from  the  blood  culture  was  positive,  with  strep- 
tococcus mucosus  capsulatus  present. 

After  a  long  illness  she  finally  recovered. 


X. 

ENCEPHALITIS   LHTHyVRGlCA   AS   A   POSTOPERA- 
TIVE COMPLICATION  OF  ACUTE  MASTOIDITIS 
WITH  REPORT  OF  A  CASE. 

By  M.  J.  SiEGEi^STEiN,  M.  D., 
New  York. 

The  pathologic  data  of  this  form  of  intracranial  lesion  are 
exceeding  meager,  and  though  the  records  show  many  cases 
which  have  completely  recovered  following  middle  ear  sup- 
puration, these  cases  were  diagnosed  from  their  clinical  find- 
ings only ;  and  as  positive  diagnosis  is  almost  impossible,  the 
findings  at  operation  deliver  the  only  data  to  the  actual  con- 
ditions present  in  a  given  case,  and  it  is  with  such  intentions 
that  I  report  the  following: 

Mr.  O.,  age  37,  had  an  attack  of  influenza  in  March,  1919, 
which  lasted  three  weeks.  At  the  end  of  the  third  week  he 
began  to  have  pain  in  the  right  ear  with  fever.  Paracentesis 
was  done,  and  the  pain  and  fever  relieved;  the  discharge  from 
the  ear  was  profuse  and  thick. 

About  a  week  later,  when  the  discharge  had  almost  dis- 
appeared, he  began  to  have  fever  and  seveer  pain  over  the 
right  side  of  the  head,  with  rigidity  of  the  back  of  the  neck  and 
twitches  on  the  right  side  of  the  face,  a  temperature  of  103 
and  pulse  120. 

He  was  then  referred  to  me  by  his  physician,  Dr.  Book- 
staber,  for  operation.  Mastoidectomy  was  performed  on  the 
same  day  with  the  result  that  as  soon  as  the  cortex  of  the  mas- 
toid was  removed  thick  white  pus  began  to  well  up,  and  this 
furnished  an  easy  guide  to  the  antrum,  which  was  high  up 
under  the  zygomatic  fidge.  The  antrum  and  cells  were  thor- 
oughly cleared  out  down  to  the  mastoid  tip. 

On  the  following  day  the  temperature  came  down  to  normal 
and  the  patient  remained  well  until  the  fourth  day  after  oper- 
ation, when  his  condition  began  to  change  and  he  complained 
of  a  severe  dififuse  headache  and  dizziness,  and  he  did  not 
sleep  that  night ;  temperature  100. 
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At  5  o'clock:  the  next  morning  he  had  slight  delirium,  and 
it  was  with  difficulty  that  he  was  restrained  from  getting  out 
of  bed.  A  few  hours  afterwards  he  began  to  get  drowsy ; 
temperature  varied  from  99  to  100;  pulse,  74  to  80;  con- 
plained  of  general  weakness  as  well  as  diplopia;  answered 
questions  slowly  and  incoherently ;  slight  twitchings  of  face 
with  felt  facial  palsy  noticed.  No  evidence  of  labyrinth  in- 
volvement. 

He  remained  in  stupor  the  entire  day  and  had  to  be  awak- 
ened to  take  nourishment,  and  this  somnolence  deepened  the 
next  day,  so  that  he  could  only  with  difficulty  be  aroused, 
relapsing,  however,  into  the  .same  previous  condition.  Tem- 
perature 102;  pulse  80  to  96.  I  then  decided  to  explore  the 
cranial  cavity. 

Examination  revealed  heart  and  lungs  normal ;  no  discharge 
from  the  ear  or  mastoid  wound ;  accessory  sinuses  negative ; 
pupils  regular,  dilated,  reacting  to  light ;  eyegrounds  normal ; 
no  local  tenderness ;  urine  negative ;  no  Kernig,  Babinski  or 
other  abnormal  reflexes  present;  swallowing  difficult;  sensa- 
tion markedly  impaired;  blood  examination — white  cells  12,- 
000,  polynuclcars  80  per  cent ;  Wassennann  negative ;  spinal 
fluid  showed  moderate  pressure  in  the  recumbent  position ;  cell 
count  normal ;  globulin  negative  ;  no  bacterial  growth  ;  smear 
negative ;  Wassennann  negative. 

Accordingly,  on  the  night  of  the  sixth  day  following  oper- 
ation, the  mastoid  wound  was  again  opened  for  revision  to  see 
if  any  carious  bone  or  fistuLne  were  overlooked,  and  as  it  was 
clean,  the  wound  was  extended  upwards  above  the  zygoma 
for  two  inches,  and  then  a  horizontal  incision  was  made  from 
the  center  of  the  original  one  back  to  the  occipital  protuber- 
ance. 

The  bone  was  ronguered  uj)\vards  through  the  zygomatic 
process  and  through  the  squama,  starting  from  the  tegmen 
antri,  exposing  the  dura  over  the  right  temporos])henoidal 
lobe  of  the  cerebrum  for  an  area  of  2  by  2  inches. 

No  extradural  exudate  was  found,  dura  appeared  to  bulge, 
pulsated  and  was  normal,  and  there  was  no  tension  of  fluid 
between  it  and  the  cerebrum,  after  it  was  incised.  Examina- 
tion of  the  cortex  showed  the  brain  swollen  and  edematous, 
with  diffuse  hemorrhagic  areas  throughout  the  field. 
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E-xjjloration  of  the  temporosphenoidal  lobe  in  various  direc- 
tions was  done  both  by  means  of  a  long  aspirating  needle,  as 
well  as  by  a  long  narrow  pointed  knife  for  a  depth  of  about 
two  inches,  and  no  abscess  was  discovered,  but  the  lateral  ven- 
tricle was  opened,  with  clear  fluid  oozing  out  and  not  under 
marked  tension.  Working  back  from  the  lateral  sinus,  whicli 
was  normal,  the  cerebellar  lobe  was  exposed,  and  exploration 
here  also  proved  to  be  negative.  Dura  was  left  unsutured 
for  its  decompressive  eflfect  and  patient  was  returned  to  bed 
without  any  shock. 

He  reacted  well  and  the  next  morning  was  able  to  open  his 
eyes  and  look  around  him,  although  he  still  was  stuporous.  On 
arousing  him,  only  indistinct  mutterings  were  heard  and  he 
immediately  went  back  to  sleep. 

The  day  following,  somnolence  was  still  present,  and  during 
the  afternoon  he  had  an  attack  of  pulmonary  edema  which 
lasted  about  one  hour  and  disappeared,  leaving  his  lungs  clear, 
but  in  a  few  hours  the  coma  deepened,  with  Cheyne-Stokes 
respirations,  and  he  made  his  exitus. 

Autopsy  in  this  case  was  unfortunatel}'  not  obtained  because 
of  family  objections. 

Remarks. — In  this  case  the  difficulty  of  arriving  at  a  differ- 
ential diagnosis  was  obvious,  and  resort  to  exploration  to  give 
the  patient  the  benefit  of  the  doubt  was  indicated. 

Brain  tumor  was  excluded  by  the  absence  of  changes  in  the 
eyegrounds  as  well  as  the  presence  of  fever. 

Meningitis  (serous,  suppurative,  tubercular  and  syphilitic) 
were  excluded  by  lumbar  puncture,  examination  of  spinal  fluid 
and  the  exploration. 

Abscesses  (extradural,  cerebral  and  cerebellar)  were  ex- 
cluded by  the  exploration ;  sinus  tlirombosis  by  history  and 
examination  of  sinus  at  operation. 

The  presence  of  cortical  hemorrhagic  areas  with  swollen 
and  edematous  brain  substance  noticed  in  the  operative  field 
is  characteristic  of  encephalitis  and  the  clinical  history  confirms 
the  findings. 

Tlie  onset  of  the  encephalitis  during  the  convalescence  of 
the  mastoid  operation  is  confusing,  when  the  more  common 
complications,  as  abscesses,  meningitis  and  sinus  infection,  are 
ordinarilv  looked   for. 
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Korner  from  the  report  of  those  cases  supposed  to  have 
recovered  believed  that  the  eradication  of  the  primary  lesion 
in  the  temporal  bone  was  sufficient,  or  in  addition  the  free 
exposure  of  the  aflfected  area  will  often  result  in  a  cure  -and 
that  ventricular  and  lumbar  puncture  would  help  combat  the 
disease.  There  is  no  doubt  that  those  cases  that  have  recov- 
ered would  have  recovered  without  operation,  as  attested  to 
by  the  many  reports  now  published,  and  that  those  who  died 
could  not  have  been  benefited  by  operation.  Operation  is  only 
indicated  in  those  cases  complicating  mastoid  operations  where 
the  exploration  will  exclude  other  complications  requiring 
surgical  treatment. 
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TONSILLAR    HEMORRHAGE.* 

By  T.  E.  Fuller,  M.  D., 

Texarkaxa,  Ark. 

The  factors  which  influence  postoperative  tonsillar  hemor- 
rhage are  so  varied  that  accurate  statistics  are  difficult  to 
obtain.  In  700  consecutive  cases  in  children  in  Barnes'  serv- 
ice at  the  Boston  Dispensary  only  two  hemorrhages  occurred 
that  required  suturing  the  pillars.  In  140  tonsillectomies  on 
patients  over  16  years  of  age  at  the  Massachusetts  General 
Hospital  there  were  four  hemorrhages  that  required  suturing 
of  the  faucial  pillars. 

The  replies  to  a  questionnaire  sent  out  by  L.  G.  Hill  indi- 
cate that  troublesome  hemorrhages  range  from  J/2  to  8  per 
cent,  the  majority  being  from  2  to  5  per  cent.  Troublesome 
hemorrhages  are  4  per  cent  greater  in  adults  than  in  children. 

Relative  to  dangerous  hemorrhages,  10  per  cent  of  the  re- 
plies were  zero,  the  balance  ranging  from  1  to  6  per  cent.  One 
prominent  operator  reported  twelve  cases  of  fatal  hemorrhage, 
one  reported  four  cases,  one  reported  three  cases,  four  report- 
ed two  cases  and  others  reported  none.  It  is  interesting  to 
note  that  out  of  the  14,042  tonsillectomies  done  in  our  army 
there  was  only  one  death  from  tonsillar  hemorrhage. 

As  to  whether  the  number  of  hemorrhages  was  greater 
following  local  or  general  anesthesia,  the  majority  stated  that 
the  percentage  was  greater  under  general.  About  30  per  cent, 
however,  stated  that  the  hemorrhage  under  local  anesthesia 
was  higher.  j\Iany  of  them  accounted  for  this  fact  by  the  large 
number  of  adults  operated  upon  by  this  method.  The  report 
of  the  Committee  on  Local  Anesthetics  read  before  the  section 
on  laryngology,  rhinology  and  otology  of  the  American  ]\Ied- 
ical  Association  at  Xew  Orleans  indicates  that  the  percentage 
of  hemorrhages,  when  local  anesthesia  is  used,  is  not  greater. 


*Accepted  as  a  candidate'.'^  thesis  by  the  American  Laryngological, 
Rhinological  and  Otological  Society. 
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The  above  figures  confirm  what  one  from  his  own  experience 
and  observations  knows  to  be  true,  namely,  that  everyone  who 
I)erforms  the  operation  of  tonsillectomy  will  sooner  or  later 
encounter  hemorrhages,  some  of  which  may  be  severe  enough 
to  tax  his  skill  to  the  utmost,  and  yet  when  we  consider  the 
methods  of  hemostasis  used  by  many  operators  and  note  those 
advocated  in  certain  textbooks  and  journals,  we  wonder  if 
the  reproach  that  the  control  of  hemorrhage,  during  and  fol- 
lowing tonsillectomy,  is  most  inexact  and  unsurgical,  is  alto- 
gether unmerited. 

The  tonsil  receives  its  blood  supply  from  the  dorsalis  lin- 
guae, a  branch  of  the  lingual,  which  supplies  the  anterior  pillar 
and  sends  branches  into  the  anterior  surface  of  the  gland. 
From  the  ascending  pharj^ngeal  of  the  external  carotid  branches 
enter  from  the  posterior  pillar.  The  descending  palatine  from 
the  internal  maxillary  sends  a  branch  to  the  superior  lobe. 
The  most  important  arteries  are  the  tonsillar  and  ascending 
palatine  branches  of  the  facial.  These  pierce  the  superior  con- 
strictor muscle  at  the  lower  pole  of  the  tonsil,  where  they 
usually  break  up  into  two  or  more  branches  before  entering 
the  capsule.  The  arrangement  of  these  branches  is  variable. 
Davis  observes  that  they  are  most  commonly  found  just  behind 
and  about  one-quarter  of  an  inch  from  the  margin  of  the  an- 
terior faucial  pillar,  about  midway  between  the  top  and  base 
of  the  tonsil,  or  a  little  below  this  point.  It  is  said  that  occa- 
sionally by  anastomosis  of  the  above  named  vessels  an  arterial 
plexus  is  formed  just  outside  the  capsule.  The  writer  has 
not  observed  such  an  arrangement.  The  internal  carotid 
artery  is  almost  an  inch  behind  and  to  the  outer  side  of  the 
tonsil.  The  external  carotid  is  still  further  away,  and  is  pro- 
tected by  the  styloglossus  and  stylopharyngeus  muscles.  It 
will  thus  be  seen  that  the  carotids,  when  normally  placed,  are 
in  very  little  danger  of  being  wounded  during  a  tonsil  oper- 
ation. Dr.  Gwilym  G.  Davis  has  demonstrated  a  specimen 
in  which  the  internal  carotid  could  have  been  wounded  by 
incision  of  the  tonsil. 

The  facial  artery  when  it  makes  a  high  loop  before  cross- 
ing the  ramus  of  the  jaw  has  only  the  superior  constrictor 
muscle  between  it  and  the  lower  pole  of  the  tonsil.  The 
ascending  phar\'ngeal  and  ascending  palatine  arteries  are  also 
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separated  from  the  tonsil  by  the  thickness  of  the  superior  con- 
strictor muscle  alone.  When  very  firm  peritonsillar  adhesions 
exist  it  is  possible  to  wound  one  of  the  three  last  named  ves- 
sels and  have  a  fatal  hemorrhage.  As  the  ascending  palatine 
frequently  takes  its  origin  from  the  external  carotid  instead 
of  the  facial,  it  would  seem  more  certain  to  ligate  the  external 
carotid  and  not  the  facial  in  cases  of  serious  tonsillar  bleeding. 

The  ligature  on  the  external  carotid  should  be  placed  as 
low  as  possible  in  order  to  control  the  ascending  pharyngeal, 
which  arises  close  to  or  imniediately  at  the  origin  of  the  ex- 
ternal carotid.  The  veins  terminate  in  the  tonsillar  plexus 
which  joins  the  pharyngeal  and  pterygoid  plexuses  to  empty 
into  the  internal  jugular  or  facial  vein.  Some  small  veins 
empty  into  the  larger  vessels  at  the  base  of  the  tongue.  A 
large  vein  frequently  runs  the  length  of  the  tonsillar  fossa 
just  external  to  the  posterior  pillar.  When  wounded,  it  bleeds 
profusely.  The  writer  has  seen  one  troublesome  postopera- 
tive hemorrhage   from  this  vessel. 

The  successful  arrest  of  hemorrhage  depends  on  the  clot- 
ting power  of  the  blood.  No  doubt  the  statement  of  Bayliss, 
who  writes  "It  cannot  be  said  that  the  coagulation  of  the  blood 
is  yet  understood,"  is  correct ;  nevertheless,  the  theories  of 
Howell  are  the  most  generally  accepted,  and  as  the  action  of  a 
number  of  hemostatic  agents  is  best  explained  by  his  re- 
searches, brief  reference  to  them  will  be  made. 

When  blood  clots,  the  circulating  fibrinogen  of  the  serum 
is  transformed  into  an  insoluble  protein  fibrin  by  the  action 
of  fibrin  ferment  or  thrombin.  Thrombin,  as  such,  does  not 
exist  in  the  blood,  but  its  precursor,  prothrombin,  does,  and 
this  is  converted  into  thrombin.  In  order  that  this  change 
may  take  place  calcium  salts  are  necessary  ;  also  an  element 
derived  from  the  blood  platelets,  or  injured  tissue,  or  from 
both,  called  by  Howell  "thromboplastin."  Blood  does  not 
coagulate  in  the  vessels,  because  this  prothrombin  is  combined 
wtih  an  antithrombin,  which  prevents  it  from  acting.  When 
the  blood  is  shed  and  flows  over  injured  tissue,  the  thrombo- 
plastin, derived  from  the  blood  cells,  blood  platelets  or  tissue 
cells,  unites  with  the  antithrombin,  liberating  the  prothrombin. 
This  in  turn  combines  with  calcium  salts,  and  thrombin  is 
formed.     The  thrombin  converts  the  fibrinogen  of  the  plasma 
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into  fibrin  and  coagulation  sets  in.  It  has  been  shown  that 
thromboplastin,  from  whatever  source,  gives  the  reaction  of 
lipoid  kephalin,  the  principal  hpoid  of  the  brain.  This  fact 
has  been  taken  advantage  of  in  the  preparation  of  many  sub- 
stances used  to  hasten  coagulation.  The  recent  work  of  Mills 
indicates  that  extracts  from  lung  tissue  are  even  more  active 
than  those  of  brain  tissue  in  inducing  coagulation. 

The  part  taken  by  the  platelets  in  the  process  of  clotting 
has  been  further  studied  by  Tait,  who  believes  that  when  a 
vessel  is  cut  the  labile  platelets,  or  spindle  cells,  called  thig- 
mocytes,  adhere  to  the  edges  of  tHe  vessel  wall  and  build  up 
a  plug.  By  cytolysis  these  same  cells  produce  the  thrombin 
which  causes  the  plasma  to  clot,  thus  taking  two  distinct 
parts  in  the  checking  of  hemorrhage. 

Types  of  Hemorrhage. — The  types  of  hemorrhage  encoun- 
tered in  tonsil  cases  are : 

Primary,  which  occurs  at  the  time  of  operation ; 

Early  secondary,  which  comes  on  in  a  few  hours,  and  is 
frequently  the  continuation  of  a  primary  hemorrhage  which 
was  not  checked,  and 

Late  secondary,  which  most  frequently  occurs  at  the  end 
of  four  or  five  days  or  a  week.  As  a  rule  it  is  not  serious, 
being  produced  by  the  opening  up  of  small  vessels  during  the 
separation  of  the  slough. 

Predisposing  Causes. — The  conditions  which  render  trou- 
blesome bleeding  more  likely  to  occur  are  certain  blood  dys- 
crasias,  such  as  hemophilia  and  the  purpuras,  high  blood  press- 
ure, arteriosclerosis,  acute  inflammation  of  the  tonsils  or  sur- 
rounding structures  and  peritonsillar  adhesions.  Anemic  and 
poorly  nourished  children  liave  a  tendency  to  bleed. 

It  is  said  that  during  and  immediately  following  the  men- 
strual period  the  clotting  time  of  the  blood  is  delayed.  The 
exciting  cause  of  tonsillar  hemorrhage  is,  of  course,  the  oper- 
ation, during  which  the  vessels  are  severed. 

Prophylaxis. — The  radical  removal  of  tonsils  is  an  important 
surgical  procedure,  and  the  cases  are  entitled  to  a  more  care- 
ful selection  than  many  of  them  receive.  The  condition  of 
the  heart  and  kidneys  should  be  ascertained,  and  in  adults  the 
blood  pressure  taken.  Operation  should  not  be  done  in  the 
presence  of  acute  inflammation  of  the  tonsils  or  surrounding 
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Structures.  The  general  condition  of  anemic  and  poorly  nour- 
ished children  should  be  improved  by  the  use  of  proper  food 
and  iron  tonics.  In  the  case  of  females  the  operation  should 
not  be  done  during  or  for  a  week  following  the  menstrual 
period. 

Tonsillectomy  should  always  be  done  in  a  hospital.  If  the 
patient  is  an  adult,  he  must  remain  for  24  hours  afterward. 
Children  may  in  some  instances  be  allowed  to  go  out  in  12 
hours.  In  taking  the  case  history  care  should  be  exercised 
to  learn  if  any  unusual  tendency  to  bleed  exists  in  the  patient 
or  his   family. 

The  bleeding  and  coagulation  time  should  be  determined  in 
all  doubtful  cases.  \\  hen  the  coagulation  time  is  delayed  and 
when  it  cannot  be  shortened  by  measures  to  be  discussed  later, 
operation  should  be  refused.  In  cases  where  the  bleeding  time 
is  prolonged,  a  count  of  the  platelets  should  be  made,  and 
not  until  their  iiumber  has  been  made  to  approach  normal 
should  the  tonsils  be  removed. 

Treatment. — No  attempt  will  be  made  to  consider  all  the 
measures  advised  for  the  control  of  hemorrhage.  Some  are 
uncertain,  and  others  too  unsurgical  to  deserve  a  permanent 
place  in  our  armamentarium. 

The  measures  used  may  be  grouped  into : 

1.  Those  acting  on  the  blood  to  influence  its  clotting,  or 
on  the  blood  vessel  walls,  or  on  both. 

2.  Mechanical  measures. 

Remedies  whose  dominant  action  is  to  lower  blood  pressure 
are  not  included,  because  we  believe  that  cases  of  hypertension 
should  be  under  the  care  of  an  internist,  and  that  he  should 
have  lowered  the  blood  pressure,  at  least  temporarily,  before 
operation  is  attempted. 

AGENTS  ACTING   ON   THE  BLOOD  OR   BLOOD  VESSELS. 

Preparations  of  the  Suprarenal  Glands. — Considerable 
work  has  been  done  on  these  glands  ever  since  the  time  of 
Addison,  but  it  was  not  until  1901  that  Takamine  succeeded 
in  isolating  the  active  principle  in  pure  and  stable  form.  He 
gave  to  the  preparation  the  name  of  adrenalin.  Adrenalin 
stimulates  the  sympathetic  system  in  general.  When  it  enters 
the  blood   stream   it   causes  elevation   of   blood  pressure  and 
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increased  action  of  the  heart.  The  vasoconstrictor  action  is 
peripheral.  When  appHed  locally,  marked  contraction  of  the 
arterioles  occurs.  This  is  followed  by  a  relaxation  of  the 
vessels.  Richards  and  V^osburgh  found  that  adrenalin  in- 
creased the  coagulability  of  the  blood.  Wiggins  was  unable 
to  corroborate  these  findings.  Conman  and  Gray  showed  that 
small  doses  intravenously  and  larger  amounts  subcutaneously 
shortened  the  coagulation  time  one-third  or  even  one-half. 
Grabfeld  finds  that  the  prothrombin  is  increased  by  it.  When 
added  in  small  amounts  to  the  solution  used  to  induce  local 
anesthesia,  adrenalin  is  of  value.  Care  must  be  taken,  how- 
ever, not  to  have  the  solutions  too  strong,  or  the  vasodilatation 
following  its  use  will  render  secondary  hemorrhage  very  likely 
to  occur.  There  is  this  same  objection  to  its  local  use  fol- 
lowing the  removal  of  tonsils.  When  it  is  desired  to  increase 
the  coagulability  of  the  blood  there  are  other  substances  which 
are  more  certain  and  more  desirable.  The  ttse  of  adrenalin 
then  should  be  limited  to  the  small  amount  added  to  the  solu- 
tion to  be  injected  when  local  anesthesia  is  used  in  the  re- 
moval of  tonsils. 

Emetin. — Trousseau  recommended  ipecacuaniia  as  a  hemo- 
static. Its  active  principle — emetin — has  been  used  for  hemor- 
rhages of  various  kinds  since  soon  after  its  isolation.  Emetin 
hydrochlorid  causes  a  short  rise  in  blood  pressure.  Pelline 
and  Wallace  obtained  no  change  or  only  a  slight  contraction 
of  the  arteries.  Enous  Smith  and  Middleton  found  transient 
vasoconstriction  followed  by  vasodilatation.  Howell  has  noted 
a  deficiency  in  the  fibrinogen  in  the  blood  as  a  result  of  which 
the  clotting  is  retarded  and  the  clot  not  retractile.  P.ostedo 
concludes  that  neither  clinical  results  nor  pharmacologic  action 
justify  its  use  in  any  internal  Hemorrhage. 

Weinstein  was  the  first  to  report  the  use  of  this  drug  in 
nasopharyngeal  surgery.  He  found  that  by  injecting  emetin 
he  could  reduce  the  coagulation  time  by  one-third.  The  writer 
was  able  to  check  the  bleeding  in  a  case  of  late  secondary 
hemorrhage  following  removal  of  tonsils  by  the  use  of  emetin. 
In  view  of  the  fact  that  we  have  agents  more  reliable  in  their 
action,  the  use  of  emetin  seems  imnecessary. 

Pituitary  Extract. — The  functions  of  the  pituitary  gland  and 
the  pharmacology  of  its  preparations   are  still  being  investi- 
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gated.  It  seems  from  the  work  done,  however,  that  it  may 
be  said  that  pituitrin  constricts  the  peripheral  blood  vessels, 
probably  by  direct  muscular  action,,  and  that  it  slows  and 
strengthens  the  heart.  The  coagulation  time  of  the  blood  is 
reduced  in  fifteen  mmutes  after  a  hypodermic  injection, 
according  to  Kahn. 

This  action  on  the  blood  is  what  makes  pituitary  extracts 
valuable  in  the  prevention  and  treatment  of  tonsillar  hemor- 
rhage. Moore  finds  that  given  fifteen  to  thirty  minutes  be- 
fore the  removal  of  tonsils  it  reduces  the  loss  of  blood  and 
shortens  the  coagulation  time  by  one-third  or  one-half.  Sa- 
linger reviews  87  cases  in  which  pituitrin  w'as  administered 
as  a  prophylactic  prior  to  operation,  52  under  general  and  35 
under  local  anesthesia.  In  two  of  the  cases  there  was  severe 
bleeding,  the  pituitrin  apparently  exerting  no  influence.  He 
is  convinced,  however,  that  the  drug  has  a  marked  hemostatic 
action,  as  62  out  of  the  87  cases  showed  only  slight  bleeding 
which  required  no  pressure  or  other  hemostasis.  He  concludes 
from  his  experience  that  pituitrin  will,  in  most  cases,  diminish 
the  amount  of  blood  lost,  particularly  under  general  anesthesia, 
and  that  for  the  control  of  secondary  hemorrhage  its  action 
is  prompt  and  successful.  On  the  other  hand,  Donelon's  ex- 
perience leads  him  to  consider  pituitrin  as  uncertain,  its  chief 
use  being  to  support  the  heart  and  prevent  shock. 

The  writer's  experience  agrees  with  that  of  Salinger.  He 
has  used  it  in  a  number  of  cases.  While  it  is  not  a  sure  pre- 
ventive, in  most  instances  it  will  shorten  the  coagulation  time 
and  lessen  the  amount  of  blood  lost.  Several  cases  of  second- 
ary hemorrhage  of  moderate  degree  have  been  checked  by  its 
use  alone.  The  dose  is  y^  cc.  for  children ;  for  adults,  1  cc. 
It  should  be  given  one-half  hour  before  the  operation. 

Calcium  Salts. — It  was  believed  that  a  lack  of  ionic  calcium 
was  the  common  cause  of  delayed  coagulability  of  the  blood. 
In  order  to  supply  this  deficiency  calcium  lactate  or  chlorid 
was  given  for  a  variable  length  of  time  before  operation.  In 
much  of  the  literature  on  tonsillar  hemorrhage  these  remedies 
are  given  a  prominent  place,  but  later  studies  have  shown  that 
insufficient  calcium  is  rarely,  if  ever,  the  cause  -of  delayed 
clotting,  and  further,  that  it  is  difficult,  if  not  impossible,  to 
increase  the  calcium  content  in  the  blood  by  the  ingestion  of 
calcium  salts. 


212  T.   E.   FULLER. 

Rudolf  and  Cole  in  1911  conclude  that  the  exhibition  of 
calcium  lactate  by  the  mouth  has  no  appreciable  effect  on  the 
coagulation  of  the  blood.  \"an  Lier  in  1912,  after  taking  the 
coagulation  time  in  forty  persons  before  and  after  the  admin- 
istration of  calcium  lactate,  has  arrived  at  the  same  conclu- 
sion. Lee  and  Vincent  draw  different  conclusions  from  the 
above,  believing  with  Wright  and  Paramore  that  a  distinct 
difference  in  the  coagulation  time  can  be  produced  by  the 
injection  of  calcium.  In  addition  to  the  above,  clinical  evi- 
dence supports  the  contention  that  the  calcium  salts  are  not 
worthy  of  confidenc€  when  it  is  necessary  to  shorten  the  coag- 
ulation time  of  the  blood. 

Tissue  Extracts  and  Sera. — The  knowledge  that  thrombo- 
plastin from  whatever  source  obtained  gives  the  reaction  of 
lipoid  kephalin  was  made  use  of  in  the  preparation  of  various 
substances  to  increase  the  coagulability  of  the  blood.  The 
work  of  Hiss  in  this  field  is  well  known.  The  substance  he 
prepared  came  from  ox  brains.  E.  R.  Squibb  and  Sons  man- 
ufacture it  and  offer  it  under  the  name  of  thromboplastin, 
which  was  first  given  it  by  Hiss.  A  thromboplastin  solution 
is  prepared  by  Armour  &  Company,  who  also  manufacture 
kephalin.  which  they  describe  as  "hemostatic  phosphotid  from 
spinal  cord  and  brain  tissue."  Their  remedies  are  in  two 
forms,  one  for  local  use  and  the  other  for  hypodermic  admin- 
istration. The  former  is  used  on  gauze  sponges  applied 
directly  to  the  bleeding  area. 

It  is  not  expected  that  this  will  stop  the  bleeding  from  large 
vessels,  but  where  there  is  a  general  oozing  or  small  vessels 
are  involved,  the  results  are  very  satisfactory.  The  hypo- 
dermic preparation  is  used  in  cases  of  delayed  coagulation 
time. 

Coagulen  Ciba. — Coagulen  Ciba  is  made  solely  from  the 
blood  platelets.  It  comes  in  the  form  of  powder,  compressed 
tablets,  and  in  sterilized  ampules.  It  is  used  in  the  same  man- 
ner as  thromboplastin.  Bann  and  de  Tarnowsky  in  this  coun- 
try and  many  foreign  observers  testify  to  the  usefulness  of 
coagulen. 

Normal  Horse  Serum. — Xormal  horse  serum  and,  when  it 
was  not  obtainable,  antitoxin  has  long  been  used  to  check 
hemorrhage.     The   results   obtained   have   been   variable,   and 
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the  danger  of  anaphylaxis  is  present.  A  comparison  of  the 
various  physiologic  hemostatics  was  made  by  Hanzlink  and 
\\'eidenthal.     Their  results  are  quoted  below : 

"From  the  summary  it  is  seen  that  the  thromboplastins 
were  distinctly  superior  to  all  other  products  tested,  the  Squibb 
product  possessing  a  median  efficiency  of  m.ore  than  three 
times  that  of  the  Armour  product,  and  seven  times  that  of  the 
freshest  and  some  old  kephalins." 

"The  freshest  specimens  of  dr}-  coagulen,  coagulen  solution 
in  ampules,  coagulose  and  hemostatic  serum  are  seen  to  occupy 
the  same  grouping  and  efficiency  values  as  normal  saline.  In 
other  words,  these  products  did  not  accelerate  the  coagulation 
of  plasmas  and  blood  in  vitro,  and  accordingly  are  regarded  as 
entirely  inert  as  thromboplastic  agents." 

''The  freshly  obtained  and  prepared  thromboplastic  agents 
which  were  tested  arrange  themselves  in  descending  order  of 
the  plasma  and  blood  clotting  efficiency  in  vitro,  as  follows : 
First,  thromboplastin  (Squibb)  ;  second,  thromboplastin  (Ar- 
mour) :  third,  kephalins  (fresh  and  some  old  specimens)  ; 
fourth,  coagulen,  coagulose,  hemostatic  serum  and  normal 
saline."' 

It  would  seem  that  because  of  its  efficiency  and  because 
the  risk  of  anaphylaxis  is  reduced  to  the  minimum,  thrombo- 
plastin is  the  remedy  of  choice  when  agents  of  this  class  are 
to  be  used. 

Blood  Transfusion. — In  hemorrhage  due  to  delayed  coagu- 
lation the  best  remedy  by  far  is  a  blood  transfusion  from  a 
properly  grouped  donor.  In  cases  where  for  lack  of  time  or 
facilities  the  grouping  is  not  possible,  a  member  of  the  pa- 
tient's family  should  be  used  as  the  donor.  Some  of  the 
agents  above  enumerated  are  of  great  assistance,  but  their  use 
should  be  limited  to  mild  cases,  or  to  cases  where  for  some 
rea.son  a  blood  transfusion  is  impossible. 

Mechanical  Measures. — Pressure,  properly  applied,  will 
check  capillary  bleeding  and  bleeding  from  small  vessels.  If 
kept  up  for  some  time  hemorrhage  from  vessels  of  considera- 
ble size  can  be  controlled. 

Pressure  is  made  by  sponges,  held  in  clamps,  or  sponge 
forceps,  suturing  the  pillars  with  a  sponge  between  them,  by 
the  use  of  pillar  compression  forceps,  such  as  those  of  Ber- 
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geron,  and  by  tonsil  hemostats,  of  which  there  are  many  kinds. 
After  the  tonsil  is  removed  one  or  two  gauze  sponges,  held 
by  forcepSj  should  be  placed  firmly  in  the  fossa  for  a  few- 
moments.  This  will  stop  the  capillary  hemorrhage  and  the 
bleeding  from  the  smaller  vessels.  When  these  are  removed, 
if  one  or  more  vessels  bleed,  they  should  be  dealt  with  by 
other  means,  and  no  further  time  should  be  consumed  in  an 
attempt  to  check  the  hemorrhage  by  pressure. 

To  suture  a  sponge  between  the  pillars  increases  the  re- 
action, is  painful  to  remove  and  other  means  are  more  certain. 
These  same  objections  apply  to  the  use  of  tonsil  hemostats, 
and  in  the  writer's  opinion  they  should  never  be  used  unless 
it  be  to  make  pressure  in  the  fossa  of  the  first  tonsil  removed 
while  the  second  is  being  operated.  To  send  the  patient  out 
of  the  operating  room  with  one  of  these  hemostats  in  place 
or  to  use  one  in  an  attempt  to  check  secondar}-  hemorrhage 
should  not  be  done. 

Ligation  of  Vessels. — W'hen  pressure,  as  described  above, 
does  not  control  and  one  or  more  bleeding  points  are  revealed 
in  the  fossa,  they  should  be  ligated.    Savage  of  Baltimore  says : 

"There  is  no  excuse  for  omitting  ligation  on  account  of 
imaginary  difficulties,  and  resorting  to  suture  of  the  pillars, 
or  using  the  clumsy  Mikulicz  instrument,  or  mere  pressure  by 
gauze  sponges  until  the  hemorrhage  has  apparently  ceased  to 
recur  after  the  patient  has  left  the  operating  table,  and  then 
to  call  it,  improperly,  secondary  hemorrhage."' 

With  this  view  the  writer  is  in  entire  accord.  Boettcher 
credits  Cohen  of  Baltimore  as  being  the  first  to  systemati- 
cally employ  ligature  of  the  tonsillar  vessels  in  tonsillectomy. 
Cohen's  method  of  ligating  the  vessels  is,  in  the  writer's  opin- 
ion, the  simplest  and  best.  It  is  well  illustrated  and  described 
in  the  second  volume  of  Loebs  Surgery  of  the  Nose.  Throat 
and  Ear.  Other  good  methods  are  those  described  by  Parkes 
and  by  Gross. 

It  is  necessary  to  expose  the  fossa  well  by  the  use  of  a 
jiillar  retractor.  When  a  good  exposure  is  obtained,  there 
is,  as  a  rule,  little  difficulty  in  placing  a  ligature  around  the 
bleeding  point.  Occasionally  there  is  too  much  tissue  in  the 
bite  of  the  artery  forceps.  This  will  make  the  pedicle  too 
large  and  the  ligature  may  slip  off.     \Mien  it  is  seen  that  this 
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is  likely  to  occur,  it  is  well  to  use  a  suture  ligature.  In  the 
placing  of  these  suture  ligatures,  the  writer  has  found  the 
needle  holder  of  Baum  to  he  the  most  satisfactory.  In  cases 
where  it  is  difficult  to  grasp  the  hleeding  point,  one  or  two 
properly  applied  suture  ligatures  will  control  the  hemorrhage. 
There  have  heen  a  number  of  special  instruments  devised  to 
render  the  placing  of  ligatures  or  suture  ligatures  more  sim- 
])le.     Cavanaugh's  is  one  of  the  best  of  these. 

Instead  of  using  sutures  a  number  of  operators  employ 
Michel  clips  to  control  the  bleeding  points.  There  is  no  doubt 
that  their  use  is  simple  and  etTective,  but  one  had  to  be  re- 
moved from  the  ♦^jronchus  of  a  patient  where  it  had  been 
inspired  from  the  tonsillar  fossa.  With  other  reliable  means 
at  our  command,  we  should  not  subject  our  patients  to  this 
additional  risk,  slight  though  it  be. 

Suturing  the  Faucial  Pillars. — Boettcher  in  tlie  article  re- 
ferred to  above  states  that  suturing  of  the  pillars  is  the  most 
approved,  present  day  method  of  controlling  hemorrhage.  If 
the  bleeding  vessels  are  ligated,  as  a  matter  of  routine,  very 
few  cases  which  require  suturing  of  the  pillars  will  be  seen. 
At  times  there  is  a  general  oozing  from  the  entire  bed  of  the 
tonsil.  Pressure  does  not  control  it  and  individual  bleeding 
points  cannot  be  found.  In  these  cases  suture  of  the  pillars 
must  be  done.  The  sutures  must  be  placed  in  such  a  way  as 
to  include  not  only  the  pillars,  but  the  floor  of  the  fossa  as 
well,  so  when  they  are  tied  no  dead  space  will  remain. 

In  this,  as  in  the  placing  of  suture  ligatures,  the  needle 
holder  of  Baum  has  served  me  well. 

In  discussing  the  tonsil  question  at  the  meeting  of  the  South- 
ern Section  of  the  American  Laryngological,  Rhinological  and 
Otological  Society,  held  in  New  Orleans,  in  April,  1920.  Dr. 
J.  O.  McReynolds,  of  Dallas,  Texas,  stated  that  for  some 
time  he  had  been  obliterating  the  tonsillar  fossa  as  a  part  of 
every  tonsillectomy.  He  comjjared  this  with  the  closure  of 
wounds  made  by  the  general  surgeon  in  other  i)arts  of  the 
body.  It  not  onlv  controls  hemorrhage,  but  is  an  attempt  to 
secure  primary  union.  In  the  cases  where  the  writer  has  found 
it  necessary  to  obliterate  the  fossa,  the  stitches  have  given 
away  in  a  few  days  and  the  same  granulating  fossa  has  been 
left  that   we   are   accustomed   to   see   following  tonsillectomy. 
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the  only  difference  being  that  there  was  more  reaction.  For 
that  reason  he  beheves  that  suture  of  the  pillars  should  be 
done  only  after  other  measures  have  failed. 

Ligation  of  the  External  Carotid. — The  writer  has  not  seen 
a  case  where  it  was  necessary  to  ligate  any  of  the  vessels  in 
the  neck.  A  number  of  such  cases,  however,  have  been  re- 
ported, and  if  all  other  measures  fail  one  should  not  hesitate 
to  ligate.  Some  advise  ligation  of  the  facial,  and  in  most 
cases  this  would  be  sufficient,  but  if  it  happens  to  be  the 
ascending  palatin  that  is  bleeding  and  it  takes  its  origin  from 
the  external  carotid  instead  of  the  facial,  nothing  would  be 
accomplished.  For  this  reason,  where  it  is  necessary  to  ligate 
a  vessel  in  the  neck  the  external  carotid  should  be  selected. 

Case  No.  1. — A  colleague,  a  general  surgeon,  removed  the 
tonsils  of  an  eight  year  old  boy,  using  a  Beck  instrument. 
The  operation  was  done  early  in  the  morning.  At  noon  the 
writer  was  called  to  the  hospital  to  see  the  case.  The  child 
was  expectorating  mouthfuls  of  blood,  and  showed  plainly 
the  effects  of  acute  anemia.  The  patient  was  sent  to  the  oper- 
ating room  and  gas  ether  given.  A  mouth  gag  was  intro- 
duced, and  by  the  use  of  suction  and  sponges  it  was  seen  that 
the  bleeding  came  from  the  left  tonsillar  fossa.  This  was 
packed  with  two  or  three  gauze  sponges.  By  removing  these 
one  at  a  time  we  were  able  to  locate  the  bleeding  vessel.  It 
was  a  large  vein  which  ran  the  entire  length  of  the  fossa,  just 
external  to  the  posterior  pillar.  A  section  of  the  vein  had 
been  removed  about  its  center,  and  it  was  bleeding  from  both 
ends.  Each  end  was  caught  with  a  clamp,  which  controlled 
the  hemorrhage  perfectly.  The  surgeon,  whose  case  it  was, 
came  in  at  that  time,  so  the  patient  was  given  into  his  care. 
He  left  the  clamps  on  a  few  hours.  \\'hen  thev  were  removed 
no  further  bleeding  occurred.  The  boy  made  an  uninterrupt- 
ed recovery.  In  this  case  I  feel  certain  that  the  hemorrhage 
at  the  time  of  operation  had  never  been  checked. 

Case  No.  2. — A  male,  aged  2^,  was  operated  upon  under 
local  anesthesia.  The  writer  follows  the  technic  of  Matthews 
of  Minneapolis.  In  snaring  off  the  pedicle  of  the  first  tonsil 
two  or  three  wires  were  broken.  The  tonsil  was  unusually 
fibrous  and  large.  When  we  came  to  remove  the  second  tonsil 
we  broke  our  entire  stock  of  wires  and  the  tonsil  was  still  in 
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place.  The  hospital  had  no  wire ;  the  only  instrument  they 
had  was  an  old  fashioned  tonsillotome  with  a  sharp  blade. 
This  was  used  to  cut  the  pedicle.  The  hemorrhage  was  slight. 
The  case  was  watched  a  few  minutes.  The  anterior  pillar 
was  retracted  and  the  fossa  inspected.  As  it  seemed  to  be 
dry,  the  patient  was  sent  to  his  room.  About  an  hour  later 
the  interne  requested  me  to  come  to  the  hospital,  as  the  pa- 
tient was  bleeding  and  he  was  unable  to  control  the  hemor- 
rhage. Inspection  showed  the  hemorrhage  to  be  coming  from 
the  second  tonsillar  fossa.  A  sponge  was  introduced  and  held 
in  place.  This  controlled  the  hemorrhage.  After  the  sponge 
was  removed  the  fossa  remained  dry,  so  no  further  measures 
were  necessary.     Patient  made  an  uninterrupted  recovery. 

Case  Xo.  3. — Patient,  a  female,  aged  23,  was  operated  upon 
under  local  anesthesia  at  8  o'clock  in  the  morning.  There  was 
nothing  unusual  during  the  operation.  The  tonsils  came  out 
readily  and  cleanly.  The  hemorrhage  ceased  spontaneously. 
At  9  o'clock  that  night  the  nurse  asked  me  to  see  the  patient, 
stating  that  she  was  having  some  hemorrhage.  When  seen 
she  was  having  a  moderate  hemorrhage,  but  as  it  had  kept 
up  for  some  time  and  pituitrin  had  no  efifect  on  it  we  felt  it 
unwise  to  wait  longer.  Inspection  revealed  the  fact  that  the 
bleeding  was  from  the  left  fossa.  It  was  difficult  to  locate 
the  exact  points.  There  seemed  to  be  a  general  oozing. 
Accordingly  catgut  sutures,  two  in  number,  were  taken 
through  the  pillars  and  bed  of  the  fossa.  When  there  were 
tied  the  bleeding  ceased.  At  the  end  of  24  hours  the  stitches 
were  cut.     The  patient's   recover)-  was   uneventful. 

Case  Xo.  4. — Patient,  a  male,  aged  20,  were  operated  on 
under  local  anesthesia  at  2  p.  m.  The  tonsils  were  firmly 
adherent  to  the  surrounding  structures  and  considerable  dif- 
ficulty was  encountered  in  the  dissection.  They  were  removed 
entirely,  however,  but  the  fossse  were  rather  ragged  looking. 
There  was  a  moderate  degree  of  hemorrhage,  but  it  ceased 
spontaneously,  inspection  showing  dry  fossae.  About  6  o'clock 
the  house  surgeon  reported  that  the  patient  was  having  some 
hemorrhage,  and  that  he  had  been  given  pituitrin  hypoder- 
mically.  This  did  no  good,  so  normal  horse  serum  was  given. 
An  hour  later  I  saw  the  patient,  but  the  hemorrhage  had 
ceased,  so  he  was  not  disturbed.     Early  the  next  morning  I 
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was  requested  to  see  the  case,  as  he  had  been  bleeding  some 
all  night.  The  patient's  throat  was  very  sensitive,  but  we 
managed  to  introduce  catgut  sutures  into  the  pillars  on  the 
right  side,  the  one  that  was  bleeding.  This,  however,  did  not 
control  the  hemorrhage.  The  patient  was  anesthetized  and 
the  sutures  removed.  The  fossa  was  again  found  to  be  filled 
with  clot  from  around  the  edges  from  which  the  blood  oozed. 
This  clot  was  thoroughly  removed,  and  as  there  was  a  gen- 
eral bleeding  from  the  fossa  the  pillars  were  sutured  with 
silk.  This  controlled  the  hemorrhage.  The  patient's  recover}' 
was  uneventful. 

Case  No.  5. — Patient,  a  male,  aged  30,  was  operated  on 
under  local  anesthesia.  The  tonsils  were  easily  removed,  and 
the  hemorrhage  ceased  spontaneously.  Five  days  later  we 
were  requested  to  see  the  case  because  of  hemorrhage.  There 
was  a  moderate  but  continuous  oozing  from  under  the  edges 
of  the  slough  in  the  left  fossa.  Pressure  was  made  with 
gauze  sponges  and  a  hypodermic  of  emetin  given.  The  hem- 
orrhage was  soon  controlled  and  did  not  recur. 

CONCLUSIONS. 

1.  Eveiyone  who  undertakes  the  operation  of  tonsillectomy 
should  have  in  mind  definite  methods  of  controlling  hemor- 
rhage. 

2.  Each  case  should  be  thoroughly  examined.  Any  tend- 
ency to  bleed  must  be  overcome  by  transfusion  or  injections 
of  thromboplastin  or,  except  in  cases  of  extreme  urgency, 
the  operation  refused. 

3.  During  tonsillectomy  every  vessel  that  bleeds  after  a 
moderate  amount  of  pressure  has  been  made  should  be  tied 
as  a  matter  of  routine.  In  exceptional  cases  it  may  be  neces- 
sary to  suture  the  pillars  because  of  generalized  oozing. 

4.  Postoperative  hemorrhage  is  to  be  controlled  in  the  same 
way.  The  clot  must  be  removed  from  the  fossa.  In  many 
instances  it  is  necessary  to  reanesthetizc  the  patient. 
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PATHOLOGIC   XASAL  ACCESSORY   SINUSES   IN 
CHILDREN.* 

By  Francis  W.  White,  ^I.  D., 

New  York. 

Never  before  has  the  adage  "The  child  is  father  of  the 
man"  been  brought  to  the  attention  of  the  economist,  states- 
man, pubHcist,  and  medical  fraternity  as  it  has  since  a  short 
time  after  the  beginning  of  the  Great  War.  The  slaughter  of 
the  physically  fit,  the  biologic  crises  brought  about  by  the  rad- 
ical changes  in  dietary  due  to  the  blockades  and  shortage  of 
crops  in  belligerent  countries  has  brought  home  the  necessity 
of  not  only  conserving  the  life  of  the  infant  and  child,  but  also 
the  best  means  of  making  it  possible  for  them  to  become  100 
per  cent  men  and  women,  both  mentally  and  physically.  The 
reduction  of  child  mortality  is  being  considered  from  all  an- 
gles, as  are  the  best  methods,  not  only  of  curing  ailments  of 
later  years,  but  of  preventing  them  entirely  if  possible.  Every 
specialty  is,  so  to  speak,  vying  with  the  other  in  this  respect. 
To  quote  Kugelmass,-  ''The  time  is  here,  the  place  everywhere 
and  the  obligation  everyone's  to  serve  in  the  cause  of  national 
upbuilding  through  child  welfare,  for  the  child  is  the  embryo 
of  the  nation's  progress,  and  the  parent  of  the  future  genera- 
tion, the  potential  citizen."  From  birth  to  17  or  18  years  of 
age  the  human  economy  undergoes  its  most  rapid  growth  and 
physiologic  changes,  and  naturally  if  predisposing  causes  for 
chronic  or  semichronic  diseases  or  conditions  can  be  elimi- 
nated during  this  period,  what  a  vast  amount  of  good  may  be 
accomplished.  To  do  this  a  coordination  of  all  branches  of 
medicine  and  science  must  be  consummated.  In  our  partic- 
ular line  of  endeavor  monumental  work  had  been  done  in  elim- 
inating foci  of  infection  by  the  removal  of  the  adenoids  and 
tonsils.  Are  these  the  only  preadult  enemies  we  have  to  deal 
with?    Are  our  little  adenoid  and  tonsil  patients  getting  their 
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full  due  when  these  offending  members  are  removed  without 
further  endeavor  being  made  to  ascertain  whether  other  re- 
maining parts  are  not  potential  or  undermining  factors?  In 
one  large  special  hospital  about  5,000  tonsil  and  adenoid  oper- 
ations have  been  performed  in  a  year.  How  many  of  these 
patients  were  actual  patients  for  the  future,  or  even  at  that 
time  should  have  been  retained  as  patients?  The  familiar 
history  of  a  child  breathing  through  the  mouth  and  incapable 
of  blowing  the  nose — certainly  the  removal  of  the  adenoids 
in  the  majority  of  these  instances  will  greatly  benefit  this  class 
of  individuals.  The  mere  fact  that  for  a  definite  length  of 
time  there  has  been  more  or  less  complete  stoppage  of  the 
nasal  passages  and  consequently  a  lessened  ventilation  of  these 
and  neighboring  parts  strikes  one  as  being  far  from  physio- 
logic. The  normal  secretions  of  the  body  soon  become  patho- 
logic secretions  w^hen  denied  their  normal  flow.  This  is  par- 
ticularly so  when  secretions  which  have  undergone  such 
changes  are  located  in  positions  to  act  in  a  dual  role — first 
by  the  absorption  of  their  toxins  directly ;  secondly,  by  the 
disturbance  of  the  digestion,  due  to  their  being  taken  into  the 
alimentary  tract.  Children  are  notoriously  more  inclined  to 
swallow  nasopharyngeal  discharges  than  to  expectorate  them. 
It  demands  but  very  low  mentality  to  appreciate  the  train  of 
disaster  that  may  follow  continued  interference  with  the 
digestion,  particularly  in  a  child  who  requires  sustenance  not 
only  for  the  repair  which  is  great,  due  to  their  activities,  but 
also  to  keep  pace  with  the  increase  in  glandular  and  bodily 
growth. 

As  noted  by  Mayer, ^  the  first  recorded  case  of  sinusitis  in 
an  infant  was  reported  by  G.  A.  Rees.*  In  this  instance,  as 
in  so  many  cases  that  have  been  reported  since,  there  were 
signs  and  symptoms  so  definite  that  no  mistake  could  be  made 
regarding  the  condition  present.  The  patient  was  two  weeks 
old,  there  was  swelling  in  the  left  cheek  and  all  the  signs  of 
an  active  inflammation  were  present.  Protrusion  of  the  eye- 
ball with  the  swelling  of  the  eyelids  and  pointing  below  the 
eye,  also  sagging  of  the  hard  palate  of  the  same  side.  Numer- 
ous cases  have  been  reported  since  in  infants,  from  the  new- 
born to  several  months  of  age — all.  however,  with  a  ver\- 
definite  symptomatology,     .\rvollis'  in   18<)8  took  up  the  sub- 
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ject,  and  in  a  very  strong  and  scathing  article  denied  there  was 
such  a  condition  as  maxillary  sinus  empyema.  He  claimed  it 
to  be  a  tuberculous  infection  of  the  bone  and  offers  a  case 
history  in  support  of  his  view.  With  the  advent  of  the  roent- 
gen ray  there  has  been  progressive  advancement  in  the  early 
diagnosis  of  sinusitis  in  children,  but  unfortunately  it  has 
not  been  impressed  upon  the  minds  of  rhinologists  and  others 
sufficiently  enough  that  sinusitis  is  so  prevalent  in  children. 
Coffin."  one  of  the  earliest  if  not  the  earhest,  to  bring  to  the 
attention  of  the  rhinologist  the  prevalence  of  sinusitis  in  chil- 
dren, carried  out  an  extensive  series  of  roentgen  ray  examina- 
tions of  children  suffering  from  eye  and  ear  infections,  prov- 
ing the  association  of,  if  not  the  actual  cause  of  the  above 
mentioned  conditions.  Dean"  in  a  much  larger  number  of 
patients  comes  to  the  conclusion  that  in  his  series  about  15 
per  cent  had  sinusitis,  and  that  as  one  single  means  of  diag- 
nosis the  roentgen  ray  examination  was  the  most  important, 
although  he  calls  attention  to  the  fact  that  in  the  antrum  of 
Highmore  a  necrosis  of  the  floor  may  exist  with  so  little  dis- 
charge that  a  negative  report  is  rendered,  and  yet  be  a  cause 
of  systemic  reaction.  The  necrosis  is  found  only  upon  ex- 
ploring the  sinus. 

Being  impressed  witli  the  radiographic  reports  so  frequently 
stating  "thickened  membrane  or  granulations"  in  this  or  that 
sinus,  it  seemed  that  if-  roentgen  ray  examinations  of  young 
patients  taken  at  random  from  a  group  of  patients  about  to 
be  operated  upon  for  adenoid  and  tonsils  (the  patients  having 
been  admitted  for  the  sole  purpose  of  adenoid  and  tonsil 
removal),  it  might  throw  some  light  upon  these  vague  reports 
in  older  subjects,  therefore  in  this  series  on  one  operative  day 
a  week,  five  patients  were  taken  from  a  group  of  children 
awaiting  operation.  The  first  set  of  five  were  anesthetized  as 
for  operation  and  then  were  radiographed.  This  proved  ver>- 
tedious  and  required  much  help  and  great  care,  especially  as 
the  X-ray  department  was  on  a  different  floor  from  the  oper- 
ating room.  These  things  delayed  the  operations  considerably 
and  kept  the  patients  under  ether  an  inordinate  length  of 
time  for  an  adenoid  and  tonsil  operation.  Besides  these  an- 
noying conditions,  the  inevitable  sighing  or  sobbing  respira- 
tion was  a  very  difficult  problem  to  handle,   from  the  stand- 
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point  of  radiography  technic.  There  was  also  a  great  tend- 
ency for  the  nose  of  the  patient  to  be  flattened  on  the  plate 
when  in  frontal  position.  The  hands  and  other  exposed  parts 
of  the  person  holding  the  patient's  head  in  position  were  also 
prone  to  be  affected  by  the  rays  after  one  or  two  exposures. 
The  remaining  45  were  radiographed  without  anesthesia,  and 
out  of  a  possible  45  only  3  refused,  for  upon  the  least  sign 
of  hesitancy  they  were  quickly  separated  from  the  group,  as 
an  old.  age  long  element  was  being  used  namely,  "mob  physi- 
olog)'."  First,  a  general  invitation  was  extended  to  a  group 
of  waiting  patients  to  visit  the  "moving  picture"  room,  and 
from  the  volunteers  five  were  selected.  Each  patient  was 
asked  his  or  her  favorite  "movie"'  star  and  was  designated 
as  such.  The  most  eager  to  be  "pictured"  was  allowed  to 
mount  the  table  first,  and  from  that  time  on  a  hearty  coopera- 
tion of  the  others  was,  to  say  the  least,  highly  amusing.  In 
this  way  there  was  no  delay  whatever,  and  the  personal  in- 
terest of  each  patient  was  such  as  to  endeavor  to  make  his  or 
her  "picture''  the  best.  Due  to  this  factor  excellent  plates 
were  obtainable.  Xeither  punctures  of  the  antra  nor  any  other 
line  of  procedure  or  treatment  as  carried  out  in  Dean's"  series 
of  cases  were  attempted.  The  enormous  amount  of  operative 
work  and  the  congested  conditions  of  all  wards  precluded  such 
a  lengthy  routine.  (The  main  reason  for  such  congestion  was 
the  holding  in  abeyance  of  all  surgical  work  as  far  as  possible 
during  the  influenza  epidemic.)  In  taking  the  history  of  the 
50  patients  it  was  impressive  to  note  that  32,  or  64  per  cent, 
had  suffered  from  measles ;  next  was  whooping  cough.  29 
cases,  or  58  per  cent.  Both  of  these  diseases  being  a  highly 
catarrhal  nature  is  significant.  Xext  in  order  of  frequency 
came  a  history  of  colds,  ordinary  and  severe,  giving  a  per- 
centage of  36,  and  then  mumps,  16  per  cent.  A  tubotympanic 
catarrh  of  varying  intensity  was  observed  in  nearly  all  pa- 
tients, but  neither  from  the  history  nor  by  examination  was 
any  case  of  suppurative  otitis  media  listed.  Practically  all 
had  some  degree  of  nasopharyngitis  with  discharge  of  varying 
amount  from  their  noses.  The  youngest  radiographed  was 
3^4  and  the  eldest  9. 

There  is   some   diversity   of  opinion   regarding  sinusitis   as 
an  entity,  Skillern'*  pointing  out  that  it  is  a  purulent  infection 
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of  the  antrum,  ethmoids  and  surrounding  and  intervening 
bone,  and  that  in  children  over  five  years  of  age  it  is  usually 
the  termination  of  a  socalled  cold  in  the  head,  when  not  a 
sequel  to  scarlet  fever  or  diphtheria,  but  he  places  great  stress 
upon  roentgen  ray  findings.  Kerley,''  discussing  Oppenheim- 
er's^  paper  upon  sinusitis  in  children,  said  that  he  thought  the 
rhinologist  often  overlooked  cases  of  sinusitis  in  children  and 
related  how  in  one  instance  the  rhinologist  had  cut  out  every- 
thing in  sight  and  out  of  sight,  and  still  the  patient  had  a  pro- 
fuse discharge  from  the  nose — the  sinusitis,  according  to  the 
inference,  having  been  overlooked  entirely.  Much  laudable 
work  has  been  done,  but  there  is  still  much  to  be  accomplished 
in  order  to  bring  to  the  attention  of  medical  men  in  general 
that  this  condition  in  children  is  prevalent.  In  this  series  of 
fifty  patients  the  roentgen  ray  examinations  are  of  intense 
interest,  for  while,  as  stated  previously,  detailed  and  routine 
examinations  of  the  sinuses  were  not  carried  out,  the  report 
of  the  roentgenologist  gives  an  affected  sinus  as  being  patho- 
logic, minus  or  plus,  as  compared  to  a  sinus  being  clear.  While 
working  out  the  details  of  these  cases  several  patients  have 
come  under  obsen-ation,  suffering  from  a  suppurative  sinu- 
sitis, in  whom  an  adenoid  and  tonsil  operation  had  been  per- 
formed from  one  to  five  or  six  years  previously,  but  without 
a  curative  eftect  upon  the  bronchial  or  discharging  nasal  con- 
dition. All  of  these  patients  gave  a  history  of  one  or  more 
attacks  of  the  diseases  of  childhood  or  of  catching  colds. 

A  detailed  tabulation  of  the  X-ray  reports  is  submitted, 
and  it  may  not  be  amiss  to  call  attention  to  the  fact  that  there 
is  quite  a  difference  in  the  findings  concerning  the  frontal 
sinus  and  the  postmortem  findings  of  Davis."  Referring  to 
the  five  idift"erent  sources  of  the  origin  of  the  frontal  sinus  he 
sums  up  by  stating  that  in  any  event  this  sinus  has  its  origin 
from  the  ethmoid  area.  The  statement  is  also  made  that  as 
an  average  the  frontal  sinus  is  about  3.8  mm.  above  the  nasion 
at  three  years  of  age,  and  advances  at  an  average  of  about 
1.5  mm.  a  year  until  the  fifteenth  year  of  age.  This  would 
naturally  seem  at  variance  with  the  X-ray  findings  in  which  so 
many  absent  frontal  sinuses  were  noted.  However,  one  report 
is  an  actual  findings  and  the  other  is  on  interpretation  of  shad- 
ows, a  diametrically  opposite  starting  point.     Assuming  that 
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the  above  measurements  are  correct,  in  the  youngest  of  the 
cases  tabulated  herewith,  namely  Zy^  years,  the  upper  limit 
of  the  frontal  sinus  should  be  about  4.55  mm.  above  the  nasion, 
and  in  the  eldest  in  which  the  frontal  sinus  is  reported  absent, 
9  years,  it  should  be  about  12.8  mm.  Considering  the  small 
amount  of  space  involved,  it  is  within  the  realm  of  possibility 
that  a  frontal  sinus  may  be  charted  as  an  ethmoid  cell,  thereby 
ijicreasing  the  number  of  frontals  tabulated  as  absent. 

It  is  hoped  that,  due  to  the  interest  of  a  few,  children  pre- 
senting themselves  for  adenoid  and  tonsil  operation,  upon 
inquiring  into  the  past  medical  history  revealing  their  having 
passed  through  an  attack  of  one  or  more  of  the  infectious  dis- 
eases of  childhood  or  of  catching  colds,  a  general  interest  may 
be  aroused  to  undertake  a  searching  investigation  for  the 
presence  of  a  pathologic  sinus,  and  if  present  to  care  for  such 
a  condition  at  that  time.  In  other  words,  to  become  an  expert 
adenotonsillectomist  is  not  the  zenith  to  be  sought  by  constant 
application  to  this  operation. 
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XIII. 

ATYPICAL   MASTOIDITIS  WITH   REPORT  OF 
THREE  CASES. 

By  Elbyrxe  Gill,  M.  D., 
Roanoke,  \'a. 

EtioIog>',  pathology,  symptoms  and  signs  of  uncomplicated 
typical  mastoiditis  are  well  known  to  all  competent  otologists, 
and  a  mere  narration  of  these  conditions  would  be  of  no  avail. 
It  is  the  purpose  of  the  writer  to  report  what  is  to  his  mind 
three  cases  of  atypical  mastoiditis. 

Case  1.— Carl  D.,  age  11.  Histony :  March  7,  1920,  left  ear 
l)egan  discharging.  March  11,  swelling  appeared  above  his 
zygoma.  On  the  following  day,  March  12,  the  swelling  had 
extended  almost  to  the  median  line  of  the  head.  Also  swelling 
extended  across  his  face  to  the  left  eye  which  resembled  ery- 
sipelas. On  the  following  day,  March  13,  the  right  eyelid 
was  swollen  shut,  and  on  March  15  the  swelling  had  left  the 
eyelids  on  both  sides.  The  swelling  above  his  zygoma  had 
increased  in  size  and  was  now  extended  to  the  median  line  of 
the  forehead.  From  March  7  to  March  15  the  patient  ran  a 
temperature  of  101  to  103.  On  ^larch  15  I  advised  and  per- 
formed a  simple  mastoid  operation,  making  the  regular  mas- 
toid incision,  different  only  in  that  I  carried  the  incision 
higher  than  usual.  When  the  incision  extended  through  the 
periosteum  about  eight  ounces  of  pus  escaped.  Pus  was  under 
the  periosteum.  On  exposing  the  mastoid  cortex  two  small 
perforations  were  found,  one  just  above  and  one  just  posterior 
to  the  spine  of  Henley.  The  mastoid  cortex  was  oj)ened  and 
the  antrum  entered.  There  was  no  pus  in  the  mastoid  bone 
or  antrum.  The  bone  was  in  the  stage  of  hyperemia,  and 
there  were  a  few  granulations  in  the  mastoid  antrum.  The 
infection  from  the  ear  and  from  the  evacuated  pus  was  pneu- 
mococcus.  The  patient  left  the  hospital  a  week  following  the 
operation  and  made  a  complete  and  uneventful  recovery.  The 
points  of  interest  in  this  case  arc:  1.  The  short  aural  history, 
which   was  not   preceded  by  atiy  systemic  condition.     2.   The 
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subperiosteal  swelling  was  above  the  temporal  ridge  and  ex- 
tended to  the  median  line  of  the  forehead.  3.  Absence  of  any 
pus  in  the  mastoid  process. 

Case  2.— L.  T.  S.,  age  50,  was  first  seen  March  5,  1920. 
Patient  gave  a  history  of  having  had  influenza  for  the  week 
I)revious  and  was  now  sufifering  with  pain  in  the  left  ^ar. 
Physical  examination  revealed  a  red  and  bulging  drum  mem- 
brane, which  was  incised  and  was  followed  by  profuse  dis- 
charge. Patient  did  not  give  history  of  any  previous  ear 
trouble.  The  discharge  continued  for  two  weeks,  during 
which  time  the  patient  had  no  mastoid  tenderness  and  no  pain 
but  was  running  a  temperature  of  101  to  102^  each  day. 
At  the  end  of  two  weeks,  on  account  of  the  profuse  discharge, 
which  showed  a  pneumococcus  infection  and  considerable  ele- 
vation of  temperature,  I  decided  to  send  the  patient  to  the 
hospital,  where  she  could  have  an  X-ray  examination  of  tlie 
mastoid  as  well  as  of  the  chest.  The  X-ray  examination  of 
the  mastoid  showed  increased  density  and  cloudiness,  but  was 
not  operative  from  an  X-ray  standpoint.  The  X-ray  examina- 
tion of  the  chest  revealed  a  resolving  bronchopneumonia.  In 
a  few  days  her  chest  condition  cleared  up  and  her  temperature 
dropped  to  the  normal  line  and  remained  so  for  an  entire 
week,  during  which  time  the  aural  discharge  continued  to  be 
profuse.  During  this  week  the  patient  had  absolutely  no  pain 
and  no  mastoid  tenderness,  and  the  second  X-ray  examination 
of  the  mastoid  showed  a  slight  increase  in  the  density  and 
cloudiness  but  was  not  operative  from  an  X-ray  standpoint. 
The  physical  examination  of  the  fundus  of  the  ear  showed  a 
distinct  sagging  of  the  posterosuperior  wall.  In  spite  of  the 
negative  X-ray  reports  and  the  normal  temperature  for  a  week 
and  absence  of  any  other  signs  of  mastoiditis  a  simple  mastoid 
operation  was  advised  for  the  following  reasons:  1.  There 
had  been  a  continuous  and  profuse  discharge  for  three  weeks, 
with  no  sign  of  abatement.  2.  The  distinct  sagging  of  the 
posterosuperior  wall.  The  operation  was  done  March  26, 
1920.  On  opening  the  mastoid  cortex,  which  was  very  thick, 
a  profuse  amount  of  pus  escaped  which  was  under  pressure. 
The  entire  mastoid  process  was  broken  down  throughout. 
There  were  a  large  number  of  postsinus  cells.  The  entire  mas- 
toid tip  was  broken  down  and  was  removed.     A   small  area 
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of  dura  was  exposed  in  the  middle  fossa.  Tlie  sinus  was  not 
exposed.  The  patient  left  the  hospital  one  week  following  the 
operation.  On  May  10,  1920,  her  hearing  in  the  operative  ear 
was  practically  as  good  as  in  the  other.  The  points  of  interest 
in  this  case  are  as  follows:  1.  The  absence  of  mastoid  tender- 
ness. 2.  Normal  temperature  for  one  week  preceding  the 
operation.  3.  Entire  absence  of  pain.  4.  The  two  X-ray 
examinations  which  did  not  indicate  an  operation  from  an 
X-ray  standpoint. 

Case  3. — D.  L.  R.,  age  56,  was  first  seen  April  20,  1920. 
Patient  gave  the  following  history:  On  April  18,  patient  began 
having  pain  in  the  right  ear.  Had  had  tonsillitis  for  a  week 
previous.  Physical  examination  on  April  20  showed  a  marked 
furuncular  condition  of  his  external  auditory  canal.  The 
swelling  was  so  extensive  as  to  prevent  a  satisfactory  exami- 
nation of  the  drum  membrane.  Patient  had  considerable  pain 
and  marked  tenderness  of  the  mastoid  tip  but  not  of  the  mas- 
toid antrum.  Pressure  on  the  tragus  caused  severe  pain.  His 
temperature  at  this  time  was  103.  My  diagnosis  at  this  time 
was  furunculosis  of  the  external  auditory  canal.  The  patient 
was  placed  on  treatment  for  this  condition,  and  when  seen 
on  the  following  day,  Wednesday,  April  21,  was  feeling  more 
comfortable  and  his  temperature  was  101.  The  swelling  of 
the  external  canal  still  prevented  a  satisfactory  examination 
of  the  drum  membrane.  On  Thursday  morning.  April  22,  I 
received  a  telephone  call  from  a  member  of  the  patient's  fam- 
ily saying  that  his  condition  was  worse  than  it  had  been  and 
that  he  was  suffering  most  excruciating  pain.  Examination 
at  this  date  showed  a  small  perforation  in  the  superior  quad- 
rant of  the  drum  membrane  in  the  region  of  the  vault.  From 
it  there  was  escaping  a  small  amount  of  serosanguinous  dis- 
charge. Patient  was  exceedingly  tender  over  entire  mastoid 
process.  I  was  satisfied  that  the  patient  was  suffering  from 
suppurative  mastoiditis,  and  uiK)n  that  conviction  I  advised  an 
operation.  The  X-ray  examination  revealed  a  marked  increased 
density  and  cloudiness  of  the  bone.  The  bacteriologic  exam- 
ination of  the  aural  discharge  showed  a  pneumococcus  infec- 
tion. On  Thursday,  Aj^ril  22,  1920,  a  simple  mastoid  opera- 
tion was  performed.  The  entire  mastoid  process  was  very 
soft  and  broken  down.     Pus  was  present  in  the  mastoid  tip 
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and  mastoid  antrum.  A  number  of  large  cells  were  found 
posterior  to  the  lateral  sinus.  Four  days  following  the  oper- 
ation the  patient  developed  erysipelas  which  disappeared  after 
a  week's  duration.  Patient  left  the  hospital  two  weeks  fol- 
lowing the  operation  and  has  made  a  complete  recov- 
ery. The  points  of  interest  in  this  case  are  as  follows:  1. 
History  of  ear  trouble  which  was  of  only  four  days'  standing. 
2.  The  extensive  furuncular  condition  which  to  a  certain  ex- 
tent masked  the  symptoms  arising  from  the  middle  ear. 


XIV. 

ACCIDENTS   IX   AURAL   PARACENTESIS. 
I'.v  Jkrome  F.  Strauss,  M.  D., 

ClIICACO. 

A  severe  hemorrhage  from  the  ear,  necessitating  actual 
hemostatic  measures  for  control,  and  a  similar  case  with  a 
less  severe  but  continuous  loss  of  blood  for  a  period  of  several 
days  occurred  some  time  ago  in  my  hospital  service,  following 
incisions  in  the  tympanic  membrane  for  acute  purulent  otitis 
media.  These  accidents,  being  the  first  of  my  experience  and 
also  in  the  larger  experience  of  those  gentlemen  with  whom 
I  am  associated,  led  me  to  search  otologic  literature  with  the 
idea  of  obtaining  some  information  regarding  the  frequency 
of  such  cases.  I  have  found  but  little  to  reward  my  search, 
either  because  accidents  of  the  kind  are  rare  or  because  pro- 
fessional pride  places  such  episodes  in  the  categor}'  of  un- 
reportable  cases.  I  found  in  all  less  than  twenty  references 
to  tlie  subject,  but  sufficient,  I  hope,  to  interest  you  for  a  few 
moments. 

When  Riolanus  first  suggested  the  perforation  of  the  t)-m- 
panic  membrane  as  a  relief  for  deafness,  in  the  middle  of  the 
seventeenth  century,  his  proposal  was  based  on  the  result  of 
the  accidental  perforation  of  the  drum  in  a  deaf  patient  with 
subsequent  partial  restoration  of  hearing.  His  contention,  and 
that  of  riemp  a  few  years  later,  that  air  was  necessary  in  the 
tympanic  cavity  to  permit  normal  hearing,  was  supported  by 
X'alsalva's  demonstration  that  there  was  a  passage  of  air 
from  the  mouth  to  the  middle  ear.  The  operation  was  first 
])erformed  by  \'^alsalva  in  1740  w  itliout  success,  and  again  by 
\l\\,  who  has  something  of  the  reputation  of  a  charlatan,  in 
1760.    The  latter's  success  or  failure  is  not  on  record. 

Tn  1800,  Cooper,  who  first  published  the  experiments  of 
\Vm.  Cheselden,  cited  four  cases  of  deafness  cured  by  per- 
foration of  the  ear  drum.  These  cases,  together  with  a  suc- 
cessfully operated  case  reported  by  IlymJy,  aroused  a  marked 
degree  of  enthusiasm  in  the  profession  and  even  among  the 
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laity  ;  and  for  a  short  time  paracentesis  was  hailed  as  a  pana- 
cea for  deafness.  Hymly  and  Cooper  gave  as  indications  for 
the  operation  the  closure  of  the  eustachian  tube  and  blood 
extravasation  into  the  tympanic  cavity.  Saunders^  of  London, 
in  1804,  was  probably  the  first  to  recommend  empyema  of  the 
tympanum  as  an  indication. 

These  indications  were  not  universally  accepted  by  the  pro- 
fession, and  a  great  number  of  the  medical  men  of  the  period 
practiced  and  advised  the  puncture  as  a  cure  for  deafness. 
This  large  group  includes  such  names  as  Ribes,  Itard,  Dubois 
and  Deleau  in  France,  S.  Cooper,  Hunold  and  Wright  in  Eng- 
land, and  Rust,  Kawerz  and  Arneman  in  Germany.  In  con- 
sequence of  the  activity  of  this  school  and  the  relatively  few 
successful  results  of  their  work,  the  general  enthusiasm  was 
soon  dampened,  and  the  emphasis  by  Hymly  on  the  fact  that 
the  operation  could  be  applicable  in  only  certain  selected  cases 
brought  about  a  temporary  discarding  of  the  operation. 

The  accidents  in  the  early  days  of  paracentesis  were  many 
and  varied.  The  records  are,  of  course,  meager  and  inexact, 
and  in  the  light  of  present  day  knowledge,  were  practically 
entirely  due  to  infections  and  the  crude  instrumentation  of  the 
time.  Thus,  Hymly,  in  1806,  cited  examples  of  grave  and 
fatal  accidents  following  perforation,  and  Fuchs^  in  1810,  re- 
ported many  cases  in  which  the  operation  was  followed  by 
headaches,  convulsions,  and  fevers  of  a  serious  nature.  It  is 
probable,  judging  from  the  incomplete  evidence  now  obtaina- 
ble, that  the  fatalities  which  occurred  were  due  to  sinus 
thrombosis,  meningitis  and  intracranial  abscess.  Muller,  in  his 
inaugural  dissertation  at  Halle  in  1890,  stated  that  the  opera- 
tive procedure  w^as  considered  relatively  if  not  absolutely  free 
from  danger  until  the  middle  of  the  nineteenth  century  when 
deaths  were  reported  by  Hubert-Valleroux  in  France  and  by 
Butcher,  an  English  physician. 

Secondary  infection  of  the  ear  cavity  was  a  frequent  occur- 
rence in  those  cases  in  which  paracentesis  was  performed  to 
relieve  deafness.  Schwartze  found  it  in  20  per  cent  of  the 
cases  operated  upon  at  Halle,  and  he  intimates  that  this  per- 
centage increased  proportionately  as  new  and  more  compli- 
cated intraaural  operative  procedures  were  devised. 
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In  present  day  otology  the  one  accident  complicating  in- 
cision of  the  tympanic  membrane  in  ordinary  cases  of  sup- 
purative otitis  media  seems  to  be  extensive  hemorrhage.  The 
first  case  on  record  is  mentioned  by  Gruber  in  the  1888  edition 
of  his  textbook.  The  accident  occurred  with  a  patient  whose 
drum  membrane  had  been  opened  a  few  days  previous  un- 
eventfully. Symptoms  requiring  a  repetition  of  the  operation 
developed,  a,nd  an  incision  was  made  in  the  posterior  inferior 
segment.  The  blood  poured  out  so  copiously  that  it  appeared 
as  if  a  large  vein  had  been  divided.  More  than  ten  ounces 
of  blood  were  lost  before  the  hemorrhage  was  controlled  by 
tightly  packing  the  canal  with  cotton  wool  soaked  with  per- 
chlorid  of. iron. 

.  In  1890  Ludwig  reported  the  first  case  of  such  hemorrhage 
in  periodic  literature.  In  this  case  a  translucent  blue  colora- 
tion was  noticeable  in  the  posterior  inferior  quadrant,  but  was 
not  considered  of  any  importance.  The  first  incision  permit- 
ted a  clear  serous  fluid  to  escape,  and  the  opening  was  then 
dilated  with  a  needle.  This  maneuver  brought  forth  a  sudden 
stream  or  dark  blood  which  filled  a  large  pus  basin  before  the 
canal  was  effectively  packed  with  firm  tampons.  Recovery 
was  uneventful. 

Hildebrant  reported  a  case  in  1891  occurring  in  a  rhacitic 
child  showing  well  marked  deforhiities  of  the  joints  and  cra- 
nium. Paracentesis  was  performed  on  a  lusterless,  reddened 
bulging  membrane  in  the  usual  manner.  Immediately  there 
escaped  a  stream  of  venous  blood  as  large  as  the  small  finger 
in  diameter.  Because  the  canal  was  promptly  packed  the  loss 
of  blood  was  not  great.  It  was  shown  later  on  this  patient 
that  the  light  reflex  on  the  affected  side  changed  its  shape  when 
the  internal  jugular  vein  of  that  side  was  compressed.  It  was 
also  noted  that  all  the  veins  of  the  neck  and  scalp  were  en- 
larged on  this  side. 

The  first  fatal  case  was  reported  by  Brieger  in  1892,  After 
paracentesis  of  the  membrane  in  this  case,  the  incision  was 
enlarged  with  the  pointed  galvanocautery,  and  the  jugular  vein 
was  perforated.  The  hemorrhage  was  readily  controlled  by 
tamponade,  but  pyemia  and  death  resulted. 

Seligman  demonstrated  a  case  of  injury  to  the  bulbus  vena 
jugularis  during  paracentesis,  in  1893,  and  McKenion  reported 
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the  first  instance  of  the  kind  in  this  country  in  1894.  The 
latter  case  McKemon  claimed  was  arterial  hemorrhage,  the 
blood  spurting  out  with  rhythmic  pressure  for  a  distance  of 
two  feet.  Firmly  tamponing  the  canal,  and  pressure  on  the 
carotid  artery  for  half  an  hour  controlled  the  bleeding. 

Other  instances  recorded  are  those  of  Max  (1905),  Castex 
(1905)  and  two  of  Lueder's  (1912).  Castex's  patient  devel- 
oped a  facial  paralysis  nine  days  after  the  injury  to  the  bulb. 
In  one  of  Lueder's  cases  bleeding  recurred  in  spite  of  all 
external  precautions,  and  it  was  necessary  to  expose  the  lat- 
eral sinus  and  pack  above  and  below  the  bulb.  Pyemia  devel- 
oped in  this  case  and  resulted  fatally. 

The  anatomic  changes  necessary  to  produce  these  accidents 
are  not  many.  A  congenital  absence  or  thinning  of  the  bony 
capsule  of  the  bulb  may  exist,  or  the  condition  may  be  ac- 
quired through  metabolic  disease  in  the  early  developing  years 
of  life.  Friedlowsky,  in  1868,  published  a  report  on  the  dis- 
section of  one  thousand  skulls,  in  only  one  of  which  the  bulb 
protruded  into  the  tympanic  cavity.  Muller  found  more  fre- 
quent anomalies,  and  these  occurred  in  skulls  which  showed 
other  anatomic  defects  of  bone  formation,  partly  congenital 
and  partly  as  a  result  of  rhacitis.  The  cases  of  Ludwig,  Hil- 
debrandt  and  Max,  cited  above,  were  definitely  rhacitic,  the 
osseous  changes  being  apparent  in  joints  and,  skull.  Komer 
in  1892  published  his  study  of  two  negro  heads,  wherein,  had 
paracentesis  been  performed,  severe  hemorrhage  could  scarcely 
have  been  avoided.  Zuckerkandl,  Toynbee,  Von  Troltsch  and 
others  have  made  similar  observations,  and  I  might  add  the 
unusual  case  of  Lannois,  a  "venous  hernia,"  in  which  the 
jugular  fossa  was  dilated  to  an  extent  that  it  replaced  the 
middle  ear  cavity  and  a  portion  of  the  external  auditory  canal. 

In  1903  Hansen  reported  a  case  in  which  the  internal  car- 
otid artery  coursed  through  the  tympanum  in  such  a  way  that 
if  the  ear  drum  had  been  incised  during  life  the  vessel  must 
have  been  seriously  injured.  A  similar  case  was  published 
by  Max,  discovered  during  life,  attention  being  called  to  it 
by  the  rhythmic  pulsation  of  the  drum  synchronous  with  the 
heart  beat,  and  which  was  not  apparent  after  firm  pressure 
was  applied  to  the  internal  carotid  artery.  It  is  very  probable 
that  McKernon's  case  was  one  of  this  type,  in  which,  during 
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violent  exercise  the  artery  or  an  anomalous  branch  ruptured 
within  the  tympanic  cavity  and  thus  i)roduced  the  symptoms 
for  which  the  ear  drum  was  incised. 

The  following  cases  attracted  my  attention  to  the  literature 
on  this  subject : 

Case  1. — C.  S.,  age  8  years.  After  thirty-six  hours  of  acute 
earache  he  had  been  taken  to  a  physician's  oflfice,  where,  after 
otoscopy,  a  paracentesis  was  performed,  following  which  there 
was  an  immediate  gush  of  blood  from  the  auditory  canal, 
which  evidently  was  sufficient  to  cause  concern  to  the  oper- 
ator, who  hastily  inserted  a  firm  wad  of  cotton  and  brought 
the  patient  to  the  hospital.  When  seen  by  us,  blood  was  stead- 
ily oozing  through  the  temporary  packing.  On  removal  of  the 
cotton  wad  the  gushing  of  venous  blood  was  resumed,  and  the 
only  course  to  pursue  w^as  immediate  firm  repacking  of  the 
canal.  This  served  to  control  the  bleeding  and  the  patient 
recovered  uneventfully.  The  patient  was  subsequently  exam- 
ined by  Dr.  Abt,  who  was  able  to  demonstrate  a  Harrison's 
grove,  some  deformities  of  the  heads  of  the  long  bones  and  the 
remnants  of  a  rhacitic  rosary. 

Case  2. — B.  D.,  age  7  months.  This  infant  was  brought  to 
the  hospital  forty-eight  hours  after  a  paracentesis,  during 
which  period  he  had  continued  to  ooze  a  slow  but  steady  drip 
of  blood  from  the  ear.  The  little  canal  had  been  packed  with 
gauze  twice  without  success,  and  the  condition  was  becoming 
serious.     Pallor  w-as  marked  and  pulse  rapid. 

An  adrenalin  soaked  tape  was  inserted  deeply  into  the  canal 
and  tightly  packed.  This  treatment  evidently  slowed  up  the 
hemorrhage,  for  though  the  packing  was  blood  soaked  in  a 
few  hours  there  was  no  further  bleeding.  Subsequent  history 
and  examination  revealed  the  fact  that  the  patient  was  a  hemo- 
philiac. The  patient  made  a  recovery  after  treatment  with 
horse  serum,  which  was  in  vogue  at  the  time,  and  a  course  of 
calcium  internally. 


XV. 

ASTHENIC  HYPOACOUSIS/== 

15y  H.  J.  Ingus,  M.  D., 

Boston. 

Fatigue  of  the  auditory  nerve  as  it  appears  in  its  aggra- 
vated forms,  such  as  occupational  disease,  and  in  certain  phases 
of  neurasthenia  is  commonly  recognized  and  promptly  classi- 
fied by  the  average  aurist.  I  doubt,  however,  that  the  loss  of 
auditory  function  as  an  indication,  or  a  consequence  of  general 
debility,  is  given  the  discriminating  consideration  and  the  im- 
portance which  it  deserves  in  the  dififerentiation  of  nonsup- 
purative forms  of  ear  disease. 

Dr.  Emerson  and  others  have  told  us  of  the  effects  of  toxins, 
emanating  from  infected  tonsils  and  suppurating  nasal  sin- 
uses, which  exercise  a  selective  action  upon  the  auditory 
apparatus.  The  type  of  cases  which  I  wish  to  consider  are 
independent  of  toxemia,  having  as  their  etiology  overwork, 
mental  strain,  prolonged  anxiety,  and  other  conditions  result- 
ing in  lowered  physical  and  nervous  vitality. 

The  recognition  of  this  type  of  disorder  is  most  important 
from  the  standpoint  of  prognosis  ;  for  the  outstanding  features 
which  the  functional  examination  shows  are  diminished  bone 
conduction  and  lowering  of  the  upper  tone  limit,  and  we  are 
very  apt  to  look  upon  these  points  in  a  hearing  test  as  dis- 
couraging evidence  of  actual  degeneration  of  the  sound  per- 
ceptive apparatus. 

From  a  rather  large  amount  of  material  I  have  selected  for 
study  fifty  cases  of  asthenic  hypoacousis  which  are  "pure'" — 
that  is  to  say,  from  them  all  possibility  of  confusing  concur- 
rent conditions  such  as  middle  ear  dsiease,  syphilis,  hysteria, 
etc.,  has  been  eliminated.  These  fifty  cases  have  been  divided 
into  three  groups  according  to  the  characteristics  of  the  hearing 
tests. 

These  groups  are:  1.  Those  showing  little  loss  of  quantita- 
tive hearing,  diminished  bone  conduction  and  lowering  of  the 
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Upper  tone  limit.  2.  Those  showing  noticeable  loss  of  hear- 
ing, diminished  bone  conduction  and  no  disturbance  of  the 
upper  tone  limit.  3.  Those  showing  noticeable  loss  of  hearing, 
diminished  bone  conduction  and  lowering  of  upper  tone  limit. 

In  none  of  these  cases  is  the  perception  of  low  tones  affected. 
Tinnitus  and  various  types  of  discomfort  about  the  ears  are 
common  but  not  characteristic. 

Only  a  few  cases  fall  into  Group  1,  chiefly  because  most  of 
these  were  discovered  by  chance  while  the  patients  were  being 
examined  for  some  entirely  different  condition.  Also  many 
cases  which  might  have  been  included  in  this  group  were  dis- 
carded because  of  a  possible  hysterical  element. 

This  group  is  typified  by  the  story  of  a  gentleman  who  had 
brought  himself  up,  by  hard  work,  from  a  humble  position 
to  one  of  great  responsibility  in  a  manufacturing  concern,  and 
who  was  induced  by  a  medical  friend,  interested  in  the  rela- 
tion of  physical  fitness  to  business  efficiency,  to  undergo  a 
general  physical  examination. 

He  went  about  it  wnth  characteristic  thoroughness,  entered 
a  private  hospital  for  twenty- four  hours  and  w^as  examined 
by  an  oculist,  an  aurist  and  an  internist.  His  urine  was  ex- 
amined, the  Wassermann  test  performed  and  an  X-ray  exam- 
ination for  abscessed  teeth  carried  through. 

The  story  which  he  told  of  his  present  condition  was  that 
he  was  tired  and  somewhat  nervous,  worked  very  hard,  had 
occasional  palpitation,  and,  about  ever>'  ten  days,  had  severe 
headache  centering  in  his  eyes,  which  he  ascribed  to  overwork. 
He  did  not  use  alcohol  or  tobacco.     He   was  44  years  old. 

The  positive  findings  on  examination,  as  submitted  by  the 
various  men  were:  Blood  pressure,  164-120;  slightest  possi- 
ble trace  of  albumen  and  very  rare  small  fine  granular  casts 
in  the  urine ;  refractive  error  well  corrected  by  glasses,  and 
considerable  strain  of  the  eye  muscles,  due  to  overuse ;  some 
pyorrhea  alveolaris  and  hemorrhoids.  His  hearing  test 
showed : 
A.D.  20/20  40/12  16  1.00 

W.V.( Numbers)     Rinne  (512)     Low  limit     Upper  limit 

(Dench  fork)     Galton 
A.S.  20/20  40/15  16  .9 

The  unanimous  diagnosis  was  overwork. 
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In  Group  2,  which  comprises  38  per  cent  of  the  cases, 
comes  a  professor  of  music  in  a  large  college,  who  had  just 
finished  his  year's  work. 

Three  years  previously  he  had  had  tinnitus  for  a  while, 
which  disappeared  spontaneously.  There  was  no  further 
trouble  until  one  week  before  he  presented  himself  for  exam- 
ination, when  his  ears  began  to  feel  stuffy  and  a  buzzing  tin- 
nitus intruded.     He  had  recently  felt  tired  and  nervous. 

Examination  of  ears,  nose  and  throat  showed  nothing  of 
moment.  His  eustachian  tubes  opened  easily  and  inflation 
did  not  affect  his  hearing  or  his  tinnitus. 

His  hearing  test  showed : 

A.D.  10/20  60/20  16  N 

W.V. (Numbers)  Rinne         Low  limit  High  tones 

(Dench  fork) 

A.S.  12/20  50/18  16  N 

Group  3  produced  50  per  cent  of  the  cases  and  includes  a 
lady  47  years  old,  an  employe  of  a  publishing  house,  who  had 
suffered  great  and  prolonged  mental  distress. 

Her  general  physical  and  nervous  condition  was  deplora- 
ble.    She  fainted  during  the  examination. 

For  about  one  year  she  had  been  growing  deaf  in  her  right 
ear.  The  hearing  in  her  left  ear  had.  recently  fallen  off  steadily 
and  rapidly. 

Her  hearing  test  showed : 

A.D.     4/20  50/20  16  1.00 

W.V. (Numbers)     Rinne  (512)     Low  limit     LTpper  limit 

(Dench  fork)     Galton 
A.S.     3/20  40/12  16  1.00 

The  details  of  the  history  and  examination  in  these  cases 
have  been  rather  sketchily  presented,  but  let  it  be  understood 
that  what  has  not  been  mentioned  did  not  occur.  Each  case 
throughout  the  series  was  completely  examined  as  to  nose, 
throat,  nasopharynx  and  eustachian  tubes,  and,  where  indi- 
cated, a  general  examination  was  obtained  and  the  investiga- 
tion completed  with  X-ray  plates  and  the  Wassermann  re- 
action. 
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One  lapse  in  the  functional  examination  needs  explanation. 
That  is  the  use  of  numbers  only,  in  estimating  the  perception 
of  the  whispered  voice.  This  method  is,  in  a  measure,  inaccu- 
rate ;  for  patients  with  their  attention  fixed  on  certain  known 
sounds,  where  combinations  are  limited,  will  more  easily  in- 
terpret these  sounds  than  they  will  those  represented  by  iso- 
lated words  or  a  series  of  words  making  up  a  sentence.  The 
result  is  that  their  perception   for  voice  is  overestimated. 

On  the  other  hand,  the  use  of  numbers  has  an  advantage  in 
so  far  as  high  and  low  pitched  sounds  may  be  systematically 
employed  at  will,  the  result  easily  recorded  and  an  adequate 
basis  is  established  for  comparison  in  future  tests.  In  a  whis- 
pered sentence  we  not  only  bring  in  the  element  of  enunciation 
but  letters  and  syllables  of  varied  pitch  are  uncontrollably 
intermingled,  and  it  is  very  difficult  to  record  the  results,  un- 
less the  same  words  and  sentences  are  employed  at  subsequent 
examination.  This  is  particularly  true  in  these  cases  w^here 
the  nerve  is  quickly  fatigued. 

From  the  material  in  hand  I  have  tried  to  produce  a  sort 
of  composite  hearing  test  representative  of  auditory  asthenia, 
in  order  to  form  a  comparison  between  it  and  the  derange- 
ments produced  in  other  disorders  of  the  cochlear  nerve.  This 
empiric  record  has  been  produced  by  a  general  averaging  of 
the  various  tests  with  the  exception  of  the  Rinne,  which  is 
founded  on  an  average  of  the  air  conduction  and  a  ratio 
estimation  of  the  bone  conduction.  The  result  is  as  follows : 
Whispered  voice     Rinne     Low  limit     Upper  limit 

Gallon 
14/20  50/17  16  .9 

The  Weber  test  is  uncertain.  As  a  rule  it  simply  follows 
to  the  ear  with  the  best  bone  conduction. 

Although  the  above  is  an  average  of  the  perception  for 
whispered  voice  and  high  pitched  sounds,  in  some  cases  the 
former  was  as  low  as  1/20.  and  loss  of  high  tones  as  much  as 
2.1  on  the  (jalton  whistle. 

Tlie  condition  is  usually  bilateral  with  the  two  ears  showing 
a  fairly  uniform  deterioration. 

In  examining  this  hearing  test  the  one  distinguishing  fea- 
ture which  is  apparent  is  the  preservation  of  air  conduction 
for  the  C2  tuning  fork  used  in  the  Rinne.  and  in  going  over 
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the  whole  series  no  case  was  found  in  which  duration  of  per- 
ception for  the  C2  fork  by  air  was  below  the  normal  limits, 
even  where  the  whispered  voice  and  perception  of  high  tones 
were  most  affected.  In  other  words,  within  the  ordinary  reg- 
ister, the  defect  in  function  is  failure  of  the  capacity  for  the 
fine  discrimination  required  in  selecting  and  coordinating" 
sounds  rather  than  the  lack  of  response  to  simple  tone. 

Of  course,  where  there  is  a  defect  in  the  peripheral  portion 
of  the  sound  perceptive  apparatus,  regardless  of  pathology, 
the  functional  examination  must  show  fairly  uniform  results ; 
but  it  is  interesting  to  compare  simple  asthenia  with  some  of 
the  other  diseases  from  the  standpoint  of  the  Rinne  tests. 

For  example :  In  secondary  degeneration  of  the  organ  of 
Corti  following  long  standing  middle  ear  disease,  we  find  such 
a  hearing  test. 

Forced  wdiisper     Rinne     Low  limit     Galton 
Sin.  5/0  512  2.00 

Occupational  disease  in  a  man  who  worked  many  years  in 
a  boiler  shop  gives  us  the  following: 

Whispered  voice        Rinne  Low  limit         Galton 

2/30  10/10  64  20 

The  effect  of  large  doses  of  quinin  is  shown  in  this: 
Whispered  voice     Rinne     Low  limit     Galton 
4/20  20/15  16  2.00 

Advanced  otosclerosis  showed : 

Forced  whisper     Rinne     Low  limit     Galton 
6  in.  14/22  96  2.5 

In  all  of  these  examples  factual  ones  taken  from  records) 
the  proportionate  falling  off  of  the  air  conduction  for  the 
C2  fork  is  obvious. 

The  nearest  approach  to  the  tests  found  in  asthenia  of  the 
auditory  apparatus  is  shown  in  a  case  of  active  secondary  syph- 
ilis which  had  not  been  treated.  Incidentally  this  young  man 
laid  his  difficulty  to  overwork  and  excessive  outdoor  speaking, 
for  he  was  engaged  in  lecturing  to  soldiers  on  sexual  hygiene 
and  the  curse  of  "social  diseases.'" 

He  gave  the  following  results: 
A.  D.  1   foot  30/10 

Forced  whisper     Rinne 
A.  S.  1   foot  40/10 


16 

.9 

w  limit 

Galton 

16 

1.2 
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He  had  a  secondary  rash  and  a  positive  Wassermann. 

A  short  time  ago  loss  of  bone  conduction  was  given  a  good 
deal  of  attention  as  a  diagnostic  point  in  syphilis.  This  has 
recently  been  descredited  to  a  large  extent,  and  I  venture  to 
say  that  while  a  large  proportion  of  cases  that  have  syphilis 
actually  involving  the  auditory  apparatus  may  have  reduced 
bone  conduction,  in  the  general  run  of  patients,  nervous  de- 
bility will  be  found  to  be  responsible  for  the  loss  of  bone  con- 
duction much  more   frequently  than  syphilis. 

Auditory  neurasthenia  must  not  be  confused  with  hysteria. 
The  latter  is  always  easily  detected  by  the  variety  of  results 
obtained  in  repeated  hearing  tests.  One  case  gave  me  in  three 
hearing  tests  in  a  few  days  the  following  results  for  the 
Rinne : 

A.  D.  40/10  60/28  60/10 
A.  S.  55/20  58/23  45/15 

In  asthenic  hypoacousis,  then,  we  have  patients  who  tell  a 
story  of  general  fatigue  or  nerve  strain,  a  rather  sudden  real- 
ization that  they  do  not  hear  conversation  as  well  as  formerly 
— perhaps  of  tinnitus,  a  sensation  of  stuffiness  or  slight  shoot- 
ings pains  about  the  ears.    \'ertigo  is  not  particularly  common. 

Upon  examination  there  is  no  serious  abnormality  found 
about  the  nose  or  throat,  the  appearance  of  the  tympanic  mem- 
brane gives  no  impression  of  disease,  and  the  eustachian  tubes 
are  normal  patent.  The  functional  examination  shows  a  cer- 
tain degree  of  loss  of  hearing  for  the  whispered  voice,  rela- 
tively high  preservation  of  perception  by  air  of  the  C2  fork 
and  absolute  diminution  of  perception  for  the  same  fork  by 
bone  conduction,  the  apprehension  of  low  tones  unaffected 
and  in  the  majority  of  cases  a  lowering  of  the  upper  tone 
limit. 

When  we  have  a  pure  case  of  asthenia  presented  the  diag- 
nosis should  be  fairly  easy.  Unfortunately,  it  is  often  con- 
fused by  the  coincidental  existence  of  some  other  form  of  dis- 
ease. This  is  most  likely  to  be  simple  chronic  otitis  media 
and,  as  a  rule,  careful  scrutiny  of  the  hearing  test  and  a  shrewd 
estimation  of  the  potential  pathology  about  the  nose  and  throat, 
especially  if  the  middle  ear  disease  be  one  sided,  will  serve 
to  disentangle  the  two  elements  of  the  disorder.     If,  how- 
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ever,  the  complicating  disease  is  one  involving  the  labyrinth 
or  auditory  nerve  the  immediate  diagnosis  is   difficult. 

The  failure  to  properly  segregate  the  neurasthenic  element 
from  other  complicating  conditions  undoubtedly  explains  the 
surprising  improvement  which  sometimes  occurs  in  patients 
whom  we  have  considered  the  victims  of  an  incurable  form  of 
deafness. 

As  was  mentioned  at  the  beginning,  the  recognition  of  audi- 
tory neurasthenia  is  of  great  importance  from  a  prognostic 
standpoint ;  for  in  this  disease  the  prognosis  is  good  for  the 
recovery  of  a  large  part  of  the  lost  hearing,  whereas,  in  the 
other  conditions  where  the  functional  examination  gives  simi- 
lar results  the  prognosis  is  bad. 

The  recovery  of  the  hearing  is  directly  dependent  upon  the 
individual's  capacity  for  recuperating  his  general  condition. 
Under  favorable  conditions,  even  where  the  perception  for 
voice  has  fallen  off  considerably,  the  restoration  of  function 
may  be  rapid,  as  is  shown  in  the  case  described  above  to  illus- 
trate Group  3.  At  the-  end  of  two  weeks,  after  a  course  of 
general  treatment  had  been  instituted,  her  perception  for  whis- 
pered voice  had  more  than  doubled. 

Under  rigid  general  treatment,  in  cases  where  the  change 
in  the  upper  register  is  slight,  and  the  relative  loss  of  bone 
conduction  in  the  Rinne  does  not  exceed  one-third,  one  can 
promise  the  patient  practically  complete  recovery.  The  drop- 
ping of  the  high  tones  and  the  loss  of  bone  conduction  are 
the  factors  which  determine  the  measure  of  recovery,  rather 
than  the  extent  to  which  the  perception  of  voice  has  suffered. 
By  the  time  the  upper  tone  limit  has  been  reduced  to  1.00  on 
the  Galton  and  the  perception  for  the  C2  fork  by  bone  has 
fallen  below  ten  seconds  the  promises  of  recovery  must  be 
restricted. 

One  word  must  be  added  in  regard  to  treatment.  It  does 
not  suffice  to  give  the  patients  a  tonic  and  tell  them  to  rest, 
but  rather  they  should  be  entrusted  to  the  care  of  a  patient 
and  careful  internist  who  is  capable  of  carrying  out  a  scientific 
regulation  of  the  patient's  daily  life. 

Local  treatment  is  of  little  use. 
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PARALYSIS  OF  THE  EXTERNAL  RECTUS  IX  THE 

RIGHT  EYE  FOLLOWIXG  MASTOIDITIS 

IX  THE  LEFT  EAR. 

By  Dunbar  Roy,  M  D., 
Atlanta. 

There  has  been  reported  by  several  observers  such  a  fairly 
authentic  number  of  cases  of  abducens  paralysis  of  the  eye 
in  conjunction  with  diseased  conditions  of  the  middle  ear  and 
mastoid,  as  to  make  the  subject  one  of  clinical  interest  and 
to  establish  the  fact  that  it  is  a  complication  by  no  means  of 
infrequent  occurrence. 

Practically  all  of  the  cases  reported  have  shown  the  paraly- 
sis to  exist  on  the  same  side  as  the  ear  involved,  and  it  is  for 
this  reason  that  I  present  the  following  case  where  the  abdu- 
cens paralysis  occurred  on  the  opposite  side. 

In  the  last  few  years  this  subject  has  been  much  discussed 
and  several  cases  reported  under  various  captions.  The  most 
exhaustive  article  has  probably  been  written  by  Dr.  Chas.  E. 
Perkins,  published  in  the  Annals  of  Otology,  Rhinology 
AND  Laryngology,  for  September,  1910.  All  the  succeeding 
writers  have  referred  extensively  to  this  article  and  have 
really  made  it  the  basis  of  their  own  conclusions.  The  article 
by  Dr.  John  M.  Wheeler  in  the  A.  M.  A.  Journal,  Xovember 
23,  1918,  and  the  one  by  Dr.  T.  J.  Maybaum  of  Xew  York  deal 
with  the  report  of  cases  and  at  the  same  time  discuss  the  sub- 
ject in  a  very  similar  manner. 

Ophthalmologists  recognize  tlie  fact  that  isolated  paralysis 
of  the  abducens  nerve  is  by  no  means  of  infrequent  occur- 
rence. Its  etiology  in  the  large  majority  of  cases  is  obscure. 
In  1919  the  writer  read  a  paper  before  this  society  on  "Malig- 
nant Diseases  of  the  Sphenoid  Sinus"  in  which  he  called  at- 
tention to  the  fact  that  the  paralysis  of  the  abducens  nerve 
was  one  of  the  first  symptoms  observed  and  gave  in  detail  its 
anatomic  position,   showing  that   it   was   the  one  most  easily 
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affected  from  pressure  of  any  character  at  the  base  of  the 
brain  or  even  a  shght  meningitis.  For  this  reason  it  is  very 
difficult  to  trace  the  etiology  of  abducens  paralysis  unless  an 
unfortunate  postmortem  should  have  given  this  important 
information,  as  has  been  mentioned  by  Perkins  in  his  very  ex- 
cellent bibliography.  Isolated  cases  of  abducens  paralysis  bear 
a  strong  resemblance  to  the  isolated  cases  of  facial  nerve 
paralysis.  The  etiology-  of  both  of  these  conditions  is  quite 
obscure,  and  yet  if  they  occur  in  conjunction  with  a  middle 
ear  involvement  their  etiology  takes  on  a  more  definite  aspect. 
Syphilis,  rheumatic  diathesis,  catching  cold,  are  all  supposedly 
a  possible  cause  for  these  isolated  paralyses,  but  just  what  is 
the  real  anatomic  patholog}'  can  only  be  conjectured. 

Extension  of  an  inflammation  from  the  middle  ear  and 
mastoid  along  the  various  routes  mentioned  by  Perkins  would 
certainly  be  sufficiently  explanatory  in  the  large  majority  of 
cases,  but  where  the  paralysis  occurs  in  the  abducens  on  the 
opposite  side  from  the  ear  involved,  it  is  quite  difficult  to  ar- 
rive at  a  satisfactory  explanation.  One  of  the  triad  symptoms 
— i.  e.,  severe  pain  on  the  side  of  the  face,  was  entirely  absent 
in  my  case,  which  would  lead  us  to  conclude  that  the  gasserian 
ganglion  was  not  involved.  The  peculiar  feature  in  this  case 
was  the  opposite  side  paralysis  showing  the  difficulty  in  tracing 
its  pathology,  and  following  its  clinical  report  I  have  taken 
the  liberty  of  compiling  a  report  of  all  cases  to  be  found  in 
the  literature  where  the  paralysis  occurred  in  the  eye  opposite 
to  the  ear  involved. 

L.  ].,  white,  age  103/'2  years,  was  brought  to  my  office  by  his 
physician  on  July  17,  1915,  with  the  following  history: 

On  January  3,  a  month  previous,  the  patient  was  suddenly 
seized  with  an  earache  in  the  right  ear.  Six  days  later  it 
began  to  discharge,  following  which  all  pain  and  fever  dis- 
appeared, and  with  the  exception  of  the  discharge  the  patient 
seemed  thoroughly  comfortable.  On  July  4,  one  month  after 
the  initial  symptoms,  the  discharge  suddenly  ceased,  some  pain 
returned  and  a  swelling  developed  over  the  mastoid.  This 
was  treated  by  his  physician  without  results,  hence  the  con- 
sultation. The  writer  was  requested  to  take  charge  of  the 
case.  The  temperature  at  this  time  was  101  F.  The  swell- 
ing over  the  mastoid  was  tender  and  fluctuating,  showing  every 
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evidence  of  a  subperiosteal  abscess.  The  patient's  appearance 
was  cachectic. 

He  was  immediately  sent  to  the  hospital,  and  next  day, 
February  18,  a  complete  exenteration  of  the  mastoid  was 
made.  On  making  my  incision  no  pus  escaped  as  was  expected 
but,  on  the  contrary,  we  found  the  swelling  due  to  an  enlarged 
gland.  Underneath  this  the  cortex  of  the  mastoid  was  soft 
and  the  whole  tip  was  found  to  be  necrotic.  There  was  very 
little  pus  in  the  antrum,  but  the  sinus  was  exposed  when  ne- 
crotic sequestra  of  bone  were  removed.  The  cavity  was  lightly 
packed  with  iodoform  gauze  and  the  lower  end  of  the  wound 
left  open.  This  was  removed  on  the  fifth  day.  There  was 
never  any  pain  or  rise  in  temperature.  Patient  left  the  hos- 
pital in  one  week.  The  next  day  after  the  operation  it  was 
noticed  that  the  patient  kept  jthe  lids  of  the  right  eye  closed, 
although  they  could  be  voluntarily  opened.  Two  weeks  after 
the  operation  the  wound  was  nearly  healed,  and  for  the  first 
time  the  writer  noticed  a  paralysis  of  the  left  external  rectus 
with  the  consequent  internal  strabismus  of  the  same  eye.  The 
patient  also  complained  of  diplopia. 

Examination  showed  vision  to  be  normal  in  both  eyes  and 
absolutely  no  fundus  changes.  Three  weeks  after  the  opera- 
tion the  mastoid  cavity  was  healed,  showing  remarkable  tissue 
vitality,  the  only  complaint  being  the  double  vision.  A  Was- 
sermann  examination  was  negative,  as  also  a  tuberculin  test. 

The  patient  was  placed  upon  gradually  increasing  doses  of 
the  iodid  of  potassium  and  allowed  to  go  away  in  the  country. 
Two  months  later  he  was  again  seen  and  the  hearing  test 
showed  this  to  be  normal.  He  had  much  improved  in  ap- 
pearance, having  gained  ten  pounds.  The  paralysis  was  grad- 
ually subsiding.  On  June  15th,  five  months  after  the  initial 
symptoms  of  middle  ear  suppuration,  the  patient  had  recov- 
ered and  the  paralysis  of  the  external  rectus  had  entirely 
disappeared. 

C.\SE    REPORTS    AND    COMMENTS. 

Rimini,  S. :  La  paralysis  de  I'oculomoteur  externe  d'origine 
auriculaire.    Arch  Internal,  de  Laryngol.,  XXI,  125.  1906. 

One  case  in  a  child  aged  7.  Bilateral  otitis  after  scarlatina, 
followed  by  mastoiditis  on  the  left  side;  mastoid  operation. 
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After  the  operation  patient  complained  of  frontal  headache, 
pain  in  the  left  eye  and  diplopia.  Examination  showed  paraly- 
sis of  the  external  rectus  of  both  eyes,  at  first  more  marked  on 
the  right  side.  As  this  paralysis  in  the  right  side  gradually 
diminished,  that  on  the  left  side  gradually  increased.  In  two 
months  all  eye  symptoms  had  disappeared. 

Collinet:  Aleningite  d'origine  otique  avec  paralysis  due  mo- 
teur  oculaire  externe.  Bull.  d.  Larvngol.,  Otol.  and  Rhinol., 
X,  90,  1907. 

Reports  one  case  in  a  young  woman  age  20.  In  August, 
1905,  suppurative  otitis  in  the  left  ear,  the  pain  being  alle- 
viated when  ear  began  to  discharge.  Toward  the  end  of 
September,  return  of  symptoms  with  severe  headache,  nausea 
and  constipation.  Diplopia  noted  at  this  time.  In  the  early 
part  of  October  symptoms  became  more  severe,  with  evidences 
of  meningitis,  and  the  mastoid  operation  was  performed.  Be- 
fore the  operation  a  very  decided  strabismus  in  the  right  eye 
was  observed.  After  the  operation  all  symptoms  improved, 
but  the  eye  muscle  paralysis  persisted  for  some  time,  dimin- 
ishing gradually.  Four  weeks  after  the  operation  the  right 
eye  could  be  normally  abducted,  and  diplopia  was  noted  when- 
ever the  patient  was  tired.  These  symptoms  finally  disap- 
peared entirely,  and  the  patient  was  in  excellent  general  health 
after  a  rest  in  the  country.  Xo  lumbar  puncture  was  done 
in  this  case,  but  the  symptoms  indicated  meningitis.  The 
paralysis  of  the  external  rectus  of  the  eye  on  the  side  oppo- 
site to  the  diseased  ear  is  difficult  to  explain ;  there  was  evi- 
dently some  lesion  along  the  course  of  the  nerve  which  healed 
gradually. 

Ouadri,  A. :  Otite  meyenne  aigue  gauche ;  mastoidite ;  par- 
alysis de  la  sixieme  pairs  du  cote  droit.  Rev.  hebd.  de  laryn- 
gol.,  II,  100,  1908. 

One  case,  man,  age  48.  Acute  otitis  in  the  left  ear.  In  spite 
of  repeated  paracentesis  and  thorough  drainage  of  the  ear, 
mastoiditis  resulted,  and  the  mastoid  operation  was  performed ; 
no  cerebral  lesion.  Four  weeks  after  the  operation  the  patient 
complained  of  headache ;  a  cervical  swelling  developed  on  the 
left  side  which  was  repeatedly  drained.  The  patient  one  day 
complained  of  diplopia,  and  examination  showed  paralysis  of 
the  sixth  cranial  nerve  on  the  right  side.    This  paralysis  lasted 
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36  days.  The  cervical  phlegmon  did  not  heal  for  several 
months.  The  author  is  unable  to  explain  the  eye  paralysis  in 
this  case. 

Furet,  F. :  Otite  suppuree  droite  ancienne ;  mastoidite ; 
operation,  paralysie  de  la  sixieme  paire  gauche  ;  guerison.  Ann. 
d.  mal.  de  I'ore'ille,  du  larynx  (etc.),  34,  659,  1908. 

Reports  one  case  observed  in  1895.  Boy,  age  14:  chronic 
suppurative  on  the  right  side.  Mastoid  operation.  Fifteen 
days  later,  patient  saw  double,  complained  of  severe  head- 
ache. Examination  showed  paralysis  of  the  sixth  cranial 
nerve  on  the  left  side ;  nystagmus  and  diplopia. 

General  condition  of  the  patient  improved,  and  eye  symp- 
toms had  disappeared  in  a  month. 

Commenting  on  the  case,  the  author  notes  that  this  paralysis 
of  the  external  rectus  of  the  eye  on  the  side  opposite  to  the 
diseased  ear  is  ver\-  rare.  He  has  found  in  literature  only  two 
other  cases — Collinet  and  Ouadri. 

Savariaud  and  Dutheillet  de  Lamothe :  Un  cas  de  menin- 
gite  sereuse  otogene  guerie  avec  paralysie  du  moteur  oculaire 
externe  du  cote  oppose  a  la  lesion  auriculaire.  Bull,  d'oto- 
rhino-laryngol.,  XV,  206,  1912. 

One  case  in  a  child  aged  8^/^  with  acute  otitis  and  symp- 
toms of  meningitis  on  the  right  side.  Operation  at  which  an 
extradural  abscess  was  found.  The  day  after  the  operation, 
horizontal  nystagmus,  five  days  later  a  sudden  rise  in  tem- 
perature and  meningitis  with  the  cerebrospinal  fluid  under 
greatly  increased  pressure.  Condition  was  greatly  improved 
by  repeated  lumbar  punctures,  but  two  days  later,  paralysis  of 
external  rectus  of  the  eye  on  the  left  side  developed  with 
diplopia  and  internal  strabismus.  At  the  time  of  the  report 
the  child  was  in  excellent  general  health,  but  the  ocular  paral- 
ysis was  still  present,  although  gradually  diminishing.  The 
mastoid  operation  was  done  on  December  21.  1911;  the  date 
of  the  report  was  February  9,  1912. 

PauUier,  A. :  Contribution  a  I'etude  des  paralysies  de  la  vie 
paire  cran  iene  survenant  au  cours  de  lesions  auriculaires  du 
cote  oppose  a  ces  lesions.     Paris  Thesis,  1912. 

Pallier  reviews  the  cases  cited  above  and  adds  the  follow- 
in";  from  the  literature : 
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1.  Bonnier  (Compt.  rend.  soc.  d.  biol.  ser.  X,  2,  368,  1895). 
.\fter  the  Stacke  operation  for  a  chronic  otitis  in  the  left  ear 
patient  complained  of  seeing  double,  and  of  incessant  vertigo. 
The  left  eye  was  in  forced  adduction ;  this  condition  later  ex- 
tended to  the  right  eye,  probably  due  to  paralysis  of  abducens 
extending  from  the  left  side  to  the  right. 

2.  Strazza  (Arch.  ifal.  d.  d.  otol.,  XVIII,  403,  1907).  Pa- 
tient age  51  ;  otitis  media  on  left  side  with  mastoiditis.  Pre- 
vious to  the  mastoid  operation,  paralysis  of  the  abducens  nerve 
on  the  left  side  was  noted  ;  about  one  month  after  the  opera- 
tion headaches  recurred,  and  a  paralysis  of  the  abducens  on 
the  right  side  developed.  The  symptoms  gradually  disa])- 
peared. 

3.  Blauluet  (Report  to  societe  parisienne  d'tologie,  1909, 
original  not  found  here).  Patient  18,  otitis  in  the  right  ear 
in  March,  1908,  resulting  later  in  mastoiditis,  for  which  the 
mastoid  operation  was  performed  on  April  7.  1909.  Previous 
to  operation  the  patient  saw  double,  and  a  slight  strabismus 
was  noted  in  the  right  eye.  After  the  operation,  on  April  12, 
convergent  strabismus  and  diplopia  due  to  a  paralysis  of  the 
external  rectus  of  both  eyes  developed,  but  more  accentuated 
on  the  left  side.  Lumbar  puncture  showed  increased  press- 
ure of  cerebrospinal  fluid;  after  the  puncture  the  eye  symp- 
toms greatly  improved,  and  in  a  short  time  disappeared  alto- 
gether. 

The  author  in  discussing  these  cases  points  out  that  where 
lumbar  puncture  has  been  performed,  it  has  always  shown 
increased  pressure  of  the  cerebrospinal  fluid.  He  believes  that 
paralysis  of  the  abducens  nerve  on  the  side  opposite  to  the 
diseased  ear  is  due  to  the  increased  pressure  of  the  cerebro- 
spinal fluid  acting  upon  a  nerve  which  for  some  cause  or  other 
shows  diminished  resistance. 

In  treatment,  he. believes  no  further  operation  is  necessary 
except  to  insure  proper  drainage  of  the  diseased  mastoid. 
Lumbar  puncture,  however,  is  indicated  until  the  cerebrospinal 
hypertension  is  reduced. 

Rousseau,  F. :  Les  paralysies  des  nerfs  moteurs  le  I'oeil  au 
cours  les  otites  movennes  suppurees  et  leurs  complications. 
Ann.  d'ocul..  CLIII.'530,  1916. 
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Rousseau  states  that  the  paralysis  of  the  external  rectus  of 
the  eye  in  otitis  is  usually  noted  on  the  side  of  the  affected 
ear,  but  may  be  observed  on  the  opposite  side  and  exception- 
ally is  bilateral.  In  cases  where  the  rectus  paralysis  occurs  on 
the  opposite  side  he  considers  that  it  must  be  due  to  cerebro- 
spinal hypertension  compressing  the  nerve  trvmk  of  the  abdu- 
cens.     Cites  no  new  cases. 

Wheeler,  J.  M. :  Paralysis  of  sixth  cranial  nerve  associated 
with  otitis  media.    J.  Am.  ^I.  Ass.,  LXXI,  1718,  1918. 

Wheeler  reports  one  case  with  mastoiditis  on  the  left  side, 
operated  upon  on  February  13,  1918.  On  examination  on 
March  9  the  patient  "exhibited  a  most  interesting  condition  in 
a  double  external  rectus  paralysis  (complete  on  the  right  side 
and  partial  on  the  left)  without  any  involvement  of  the  other 
muscles  of  the  eye.''  It  is  to  be  noted  in  this  case  that  the 
paralysis,  while  bilateral,  was  most  complete  on  the  side  oppo- 
site to  the  afifected  ear. 
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Meeting  of  November  5,  79^0. 

The  President,  Dr.  Alfred  Lewv,  ix  the  Chair. 

Sebaceous  Cyst  of  the   Mouth. 

Dr.  Otto  Stein  reported  a  sebaceous  cyst  of  the  mouth  and  ex- 
hibited the  patient  and  the  cyst.  This  case  was  first  seen  by  Dr. 
Stein  three  or  four  months  ago.  A  young  woman  appeared  at  the 
hospital  with  her  mouth  so  full  that  she  could  scarcely  talk  or 
swallow.  At  that  time,  about  the  middle  of  July,  she  was  beginning 
to  have  difficulty  in  swallowing  and  great  interference  with  speech. 
She  had  very  little  pain,  only  from  the  inconvenience  from  the  size 
of  the  growth.  Examination  showed  a  mass  in  the  floor  of  the 
mouth,  which  was  a  smooth  .symmetrical  swelling.  There  was  no 
inflammation,  no  particular  soreness,  and  it  was  cystic  to  the  touch. 
The  mass  pushed  the  tongue  away  up  to  the  roof  of  the  mouth,  and 
below  the  chin  in  the  sublingual  region  was  a  similar  swelling 
which  on  palpation  one  could  readily  feel  was  a  part  of  the  mass  in 
the  mouth.  The  tumor  was  about  the  size  of  a  small  orange.  The 
speaker  was  not  sure  whether  it  contained  fluid  or  not.  He  decided 
to  use  a  local  injection  and  make  an  incision  in  the  floor  of  the 
mouth,  which  he  did  under  1  per  cent  procain,  which  gave  very  good 
anesthesia.  After  making  the  incision  through  the  mucous  mem- 
brane only,  he  came  down  upon  the  sac  and  started  to  dissect  it. 
but  found  it  was  too  large  to  remove  that  way  unless  he  emptied 
the  contents  through  a  small  incision.  Opening  the  sac  readily 
revealed  the  contents  to  be  sebaceous  material.  All  of  it  was  prac- 
tically scooped  out  before  any  attempt  was  made  to  remove  the 
sac;  otherwise,  he  would  have  had  to  enlarge  the  incision  consid- 
erably. The  dissection  was  very  easy,  and  the  cyst  was  removed 
through  a  small  incision.  He  exhibited  the  mass  he  removed  in  its 
entirety,  containing  whatever  sebaceous  material  was  left.  There 
was  a  narrow  prolongation  in  the  median  line  in  the  submental 
region.  Cysts  of  this  type  may  appear  anywhere  along  the  branchial 
cleft.     The  patient  had  had  no  difficulty  since  the  operation. 

Dr.  .Joseph  C.  Beck  asked  how  many  of  these  cases  Dr.  Stein  had 
found  in  the  literature. 

Dr.  J.  Holinger  asked  whether  the  sublingual  salivary  glands  were 
implicated,  did  they  discharge  any  saliva,  or  were  they  obstructed. 

Dr.  Robert  Sonnenschein  asked  whether  the  cyst  contained  any 
hair. 

Dr.  Stein,  in  replying  to  Dr.  Beck,  stated  he  had  not  gone  into 
the  literature  of  the  subject.     Dermoids  of  the  mouth  were  not  un- 
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common.  This  was  the  second  one  he  had  seen;  the  other  one  was 
not  of  this  type.  This  one  contained  only  sebaceous  material  and 
had  no  connection  with  any  salivary  mucous  gland. 

These  growths  belonged  to  the  class  known  as  teratomas.  They 
were  a  well  known  class  of  tumors,  in  which  there  was  a  wander- 
ing of  epithelial  tissue  from  its  normal  source  or  residence.  They 
wandered  sometimes  in  early  fetal  life  and  became  included  in 
other  tissues,  as  in  this  case.  Frequently  they  were  pinched  or 
squeezed  off  in  the  development  of  the  fetus,  and  when  the  cleft 
closed  they  remained  as  a  common  condition  in  various  parts  of 
the  body,  w-ithout  anything  happening,  but  when  they  developed, 
as  in  this  case,  there  was  tissue  according  to  the  elements  present 
in  the  particular  rests  that  had  wandered  or  were  pinched  off.  In 
this  case  evidently  a  piece  of  the  ectoderm  of  the  fetus  was  ex- 
truded or  was  caught  within  the  submaxillary  cleft  (this  being  the 
particular  cleft  that  made  up  both  sides  of  the  tongue)  and  here 
later  developed.  These  dermoids  are  usually  congenital  growths. 
The  epithelial  tissue  in  this  case  contained  sebaceous  elements  that 
developed  later  on  and  formed  the  sebaceous  material.  The  cyst 
grew  until  it  could  not  grow  any  further.  Dr.  Stein  recalled  seeing 
the  picture  of  a  case  in  Senn's  book  on  tumors  that  contained  some- 
thing like  two  or  three  pints  of  sebaceous  material.  The  patient 
was  an  East  Indian  negro  with  a  large  mass  protruding  from  his 
mouth.  The  cyst  developed  in  the  floor  of  the  mouth,  protruded 
from  the  mouth  and  when  operated  upon  contained  nothing  but 
sebaceous  material.  If  some  of  the  epithelial  elements  contained 
mucous  glands,  hair  follicles  or  fatty  tissue,  or  any  of  the  elements 
of  the  skin,  they  were  liable  to  develop  also  in  this  tissue  until 
there  was  almost  the  development  of  normal  tissue.  A  certain  kind 
of  dermoid  could  develop  where  all  the  elements  were  present, 
resulting  in  the  formation  of  various  degrees  of  monstrosities. 

There  are  several  types  of  this  growth.  One,  a  simple  teratoma 
made  up  of  the  normal  stratified  epithelial  cells.  Another  contains 
various  elements  of  the  skin,  hair  follicles,  sweat  glands,  sebaceous 
glands,  mucous  glands,  and  some  fatty  tissue.  In  the  same  way 
the  mesoderm  may  develop  in  the  ectodermal  or  endodermal  area 
and  produce  a  teratoma  there. 

An  interesting  point  was  the  matter  of  diagnosis.  When  one 
looked  into  the  mouth  and  saw  a  mass  of  this  character  he  thought 
of  several  things,  probably  a  mucous  cyst,  a  ranula,  or  an  occlusion 
of  a  salivary  duct.  Usually  they  were  one-sided,  but  this  was  abso- 
lutely in  the  midline,  both  sides  of  the  tongue  having  been  lifted  up. 
In  the  region  below  the  chin  one  could  press  the  floor  of  the  mouth 
down  and  the  mass  would  protrude  in  the  neck. 

The  patient  felt  this  cyst  when  a  child  six  or  seven  years  of  age. 
It  gradually  grew  until  last  year  it  bothered  her  a  great  deal,  was 
painful  and  became  objectionable. 

Dr.  G.  W.  Boot  demonstrated  a  case  of  brain  abscess. 

The  patient  was  a  man,  aged  24  years,  who  fell  from  a  high  chair 
when  nine  months  old  and  had  a  hemorrhage  from  the  right  ear, 
with  continuous  discharge  since  that  time.  He  served  in  the  Army 
for  two  years. 

August  27,  1920,  he  entered  the  Presbyterian  Hospital  with  an 
otitis  externa.    The  abscess  Avas  opened  and  the  patient  went  home 


254  CHICAGO  LARVXGOLOGICAL  AXD  OTOLOGICAL  SOCIETV. 

the  following  day.  September  4th  he  returned  eomplaining  of  head- 
ache, dizziness,  nausea  and  vomiting,  stiffness  of  the  neck  and  a 
slight  earache.  He  was  slightly  delirious  and  constipated.  A  spinal 
puncture  revealed  a  cloudy  fluid,  M-ith  6,250  cells;  small  diplococcus 
questionable.  The  cultures  remained  sterile  after  seventy-two 
hours.  He  was  seen  on  September  5,  and  a  diagnosis  of  menin- 
gitis secondary  to  a  chronic  discharge  of  the  ear  was  made.  A 
mastoid  operation  was  performed  and  a  large  cholesteatomatous 
mass  was  found  in  the  left  antrum.  The  tegmen  seemed  softened; 
the  dura  was  incised  and  clear  fluid  found.  The  temporosphenoidal 
lobe  was  incised  and  a  thin,  grayish  turbid  fluid  with  broken  down 
brain  tissue  escaped.  A  drainage  tube  was  inserted  after  the  sinus 
had  been  exposed  and  found  normal;  the  wound  was  tamponed. 
The  patient  had  a  stormy  convalescence  until  September  19th;  on 
the  21st,  sixteen  days  after  the  first  operation,  a  probe  was  passed 
up  the  path  of  the  drainage  tube  and  thick  pus  was  removed,  which 
contained  colon  bacilli  and  pneumococcus  on  culture.  After  that 
the  headache  disappeared,  the  patient  felt  fine  and  only  complained 
that  he  could  not  go  home.  On  September  26th  he  was  permitted 
to  go  home,  as  there  was  no  longer  any  drainage  and  the  wound 
was  granulating  nicely. 

The  temperature  before  the  operation  was  101.8°  F.,  at  opera- 
tion 100°,  and  most  of  the  time  was  subnormal  up  to  the  time  of 
the  drainage. 

The  case  was  presented  at  this  time  because  the  otologists  are 
divided  as  to  the  advisability  of  operating  on  these  cases.  One 
group  said  one  should  not  operate  on  meningitis,  another  said  not 
to  operate  on  a  brain  abscess  in  the  initiatory  stage  or  in  the  ter- 
minal stage.  This  patient  in  the  beginning  stage  of  brain  abscess 
had  been  operated.  Dr.  Boot  had  repeatedly  operated  on  patients 
in  that  stage  and  they  recovered.  He  felt  sure  the  attitude  taken 
by  the  men  at  the  Mayo  clinic  was  wrong — just  like  the  men  who 
said  not  to  operate  on  the  appendix  until  there  was  a  well  walled 
off  abscess.  He  had  now  operated  upon  eight  temporosphenoidal 
abscess  and  had  four  recoveries  and  had  operated  on  three  cere- 
bellar abscesses,  with  one  recovery. 

Dr.  Jerome  F.  Strauss  presented  his  membership  thesis  entitled: 

Accidents  in  Aural   Paracentesis.* 

DISCUSSION. 

Dr.  Otto  Stein  said  that  the  paper  of  Dr.  Strauss  was  very  timely, 
and  he  did  not  think  one  could  lay  too  much  stress  on  the  possi- 
bility of  a  hemorrhage  occurring  in  any  case  of  incision  of  the 
drum  membrane.  It  was  almost  an  axiom  with  teachers  in  otologj' 
to  impress  students.  He  knew  that  in  postgraduate  teaching  they 
impressed  upon  physicians  who  were  learning  otology  the  greater 
care  needed  in  the  incision  of  the  drum  membrane  on  account  of 
the  possibility  of  finding  anomalous  conditions  in  the  floor  of  the 
middle  ear.  Such  cases  had  been  reported  from  time  to  time,  and 
those  who  were  experienced  in  otology  were  constantly  on  the  look- 
out for  such  a  possibility.  Therefore,  this  paper  was  of  extreme 
interest  at  any  time,  in  emphasizing  the  care  one  should  exercise 

See  page  232. 
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in  performing  the  operation  of  incision  of  the  drum  membrane. 
This  condition  of  the  floor  of  the  middle  ear,  where  there  was  no 
bone  proper  and  the  jugular  bulb  presented  prominently,  was  more 
commonly  found  in  children  in  whom  there  was  an  acute  condition 
of  the  middle  ear. 

Dr.  Stein  was  particularly  interested  in  the  arterial  type  of  hem- 
orrhage. Venous  hemorrhages  could  be  readily  detected  and  rec- 
ognized on  account  of  the  character  of  the  blood  escaping,  but  the 
arterial  cases  were  far  more  rare.  He  had  presented  to  the  society 
a  case  of  an  anomalous  arterial  vessel  in  the  anteroinferior  wall  of 
the  middle  ear.  The  case  was  studied  by  several  gentlemen  and 
carefully  gone  over  by  the  members  at  that  time,  and  had  been 
seen  by  the  speaker  frequently.  He  could  not  determine  exactly 
from  the  X-ray  pictures  whether  this  was  a  case  of  anomaly  of  the 
internal  carotid  artery,  or  a  branch  of  some  large  arterial  vessel 
in  the  anteroinferior  part  of  the  middle  ear.  The  patient  had  a 
suppurating  ear  for  some  time  before  it  healed.  He  had  some  loose 
connective  tissue  which  formed  a  fair  drum,  but  this  drum  bulged 
forward,  and  there  was  a  distinct  pulsation  which  was  controlled 
by  the  blood  pressure  in  the  neck.  He  applied  for  relief  from  an 
annoying  pulsating  tinnitus.  All  this,  taken  with  the  X-ray  find- 
ings, showed  it  to  be  one  of  the  arterial  cases.  He  did  not  attempt 
to  puncture  the  swelling. 

There  was  another  class  of  cases,  that  did  not  come  under  this 
heading,  where  there  was  a  terrific  hemorrhage  from  cutting,  and 
this  was  where  there  was  a  malignant  growth  in  behind.  Of  course, 
there  was  destruction  of  part  or  all  of  the  drum  at  the  time,  but 
in  incising  or  curetting  this  mass  at  the  bottom  through  the  canal 
alarming  hemorrhage  might  take  place  from  the  erosion  the  growth 
had  produced  around  the  carotid  artery,  with  severe  hemorrhage 
following. 

Dr.  Joseph  C.  Beck  stated  that  this  paper  brought  to  his  atten- 
tion the  thesis  he  wrote  on  the  only  case  on  record,  so  far  as  he 
knew,  of  primary  actinomycosis  of  the  middle  ear.  He  had  ob- 
served the  case  in  the  Allgemeiner  Krankenhaus  in  Prague  from 
the  beginning.  The  patient  came  in  with  the  diagnosis  of  otitis 
media.  Subsequently  Dr.  Hektoen  of  this  city  and  the  speaker 
worked  on  it  from  a  pathologic  point  of  view,  examining  the  yellow 
bodies  that  were  discharging  from  the  mastoid  wound,  which  proved 
to  be  actinomyces.  This  case  progressed  and  terminated  in  a  fatal 
hemorrhage  from  the  ear. 

The  remarks  made  by  the  previous  speaker  with  reference  to  ero- 
sion from  growths  were  also  applicable  to  his  case  for  erosion  from 
osteitis  of  actinomycotic  origin  followed.  A  postmortem  examina- 
tion was  made,  and  they  studied  the  temporal  bone,  which  was 
excised  and  made  serial  sections  of  it,  especially  in  the  vicinity  of 
the  ruptured  internal  carotid  artery,  which  was  from  an  erosion 
caused  by  the  actinomycotic  process.  The  erosion  occurred  in  the 
carotid  canal  and  just  at  its  relation  to  the  eustachian  tube. 

The  point  in  this  case  was  the  treatment  of  the  hemorrhage. 
The  patient  did  not  die  from  the  immediate  hemorrhage  that  oc- 
curred from  the  ear.  He  was  not  able  to  control  the  hemorrhage 
from  the  eustachian  tube.  It  was  necessary  to  do  a  ligation  of  the 
carotid;  then  the  patient  lived  for  a  little  while  longer,  but  it  was 
the  tremendous  loss  of  blood  at  the  time  of  the  first  hemorrhage 
that  killed  the  patient. 
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In  another  case  of  an  endothelioma,  of  the  endovascular  type,  of 
the  middle  ear,  one  did  not  expect  a  great  deal  of  hemorrhage  on 
account  of  this  tumor  developing  within  a  vessel.  But  Werner  in 
his  surgical  pathology  showed  the  fallacy  of  this  thing  in  bleeding 
tumors.  The  speaker  had  a  great  deal  of  difficulty  in  treating  the 
case  and  in  dealing  with  the  hemorrhage  from  the  ear.  It  was  not 
always  possible  to  control  this  by  packing,  even  though  one  had  a 
firm  canal.  In  this  case,  too,  the  blood  went  into  the  mouth,  the 
lady  expectorating  large  quantities  of  blood.  It  finally  was  neces- 
sary to  ligate  the  common  carotid.  She  was  still  living,  although 
with  marked  facial  paralysis.  The  endothelioma  had  not  recurred, 
when  he  heard  from  her  about  six  weeks  ago. 

Another  point  should  be  considered:  If  one  accidentally  opened 
the  sinus  and  knew  he  probably  had  an  infection  pouring  in  from 
the  suppurating  ear,  would  it  not  be  safer  to  shut  off  the  general 
circulation,  both  cerebral  and  in  the  neck?  In  a  case  of  that  kind 
threatened  with  pyemia.  Dr.  Beck  would  rather  do  a  ligation  and 
pack  off  the  lateral  sinuses  than  to  let  the  case  go  along  and  take 
chances,  providing  the  patient  was  at  all  safe  for  such  procedure. 

Dr.  J.  Holinger  said  that  he  was  of  the  impression  that  cases  of 
hemorrhage  after  paracentesis  were  not  quite  as  rare,  and  men- 
tioned a  case  in  the  Chicago  Eye  and  Ear  Infirmary.  It  occurred 
in  the  year  1901  or  1902,  when  in  making  a  paracentesis  the  knife 
of  a  colleague  struck  the  jugular  bulb  which  was  protruding  abnor- 
mally from  below  into  the  middle  ear.  Since  there  are  usually  ana- 
tomic abnormalities  which  give  rise  to  hemorrhage,  he  called  the 
author's  attention  to  the  fact  that  in  1S99  at  the  International 
Otological  Congress,  held  in  London,  Dr.  Rohrer,  of  Zurich,  showed 
a  picture  of  a  drumhead  with  a  number  of  ectatic  veins  in  the  upper 
part,  and  described  it  as  a  blue  drum  membrane.  They  might  have 
given  rise  to  hemorrhages  if  an  incision  had  been  found  necessary. 
This  hemorrhage  would  have  occurred  in  the  upper  part  of  the 
membrane,  while  hemorrhages  from  protruding  bulbs  of  jugular 
vein  occur  in  the  lower  part.  In  the  normal  membrane  the  bulb 
appears  as  a  bluish  cupola  through  the  transparent  gray  mem- 
brane, but  in  inflammations,  when  the  membrane  is  red  and  swoll- 
en, there  is  no  possibility  of  recognizing  the  abnormality  of  a  pro- 
truding jugular  bulb  in  making  a  paracentesis  in  an  acutely  in- 
flamed drum  membrane. 

Dr.  George  W.  Boot  read  a  paper  entitled: 

'Abscess  of  the   Frontal    Lobe   Secondary  to   Sinus   Infection." 
DISCUSSION. 

Dr.  Sonnenschein  stated  that  about  four  and  a  half  years  ago  he 
had  an  unfortunate  experience  in  the  case  of  a  medical  student  who 
developed  a  very  acute  right  frontal  sinusitis.  Within  twenty-four 
hours  from  the  onset  of  the  pain  he  had  a  tremendous  edema  of  the 
eyelid,  and  despite  the  use  of  ordinary  measures  for  two  or  three 
days,  pain  and  swelling  did  not  subside,  nor  did  the  temperature. 

The  anterior  tip  of  the  middle  turbinate  was  then  removed  and  a 
large  quantity  of  pus  evacuated.  The  symptoms  did  not  Improve. 
He  then  took  the  patient  to  the  Michael  Reese  Hospital,  and  Dr. 
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Frank  and  himself  opened  the  sinus  externally  and  found  a  good 
deal  of  pus  which  was  drained.  The  patient  recovered  and  reached 
the  point  where  he  expected  to  go  home  the  following  day.  but  on 
that  day  he  had  a  chill  and  the  temperature  rose  to  almost  106°  F. 
Spinal  puncture  was  made  twenty-four  hours  later  and  turbid  fluid 
found.  A  neurologist  in  consultation  suggested  frontal  lobe  ab- 
scess. They  then  opened  the  wound  and  explored  the  posterior 
wall  of  the  sinus,  but  found  no  dehiscence  and  no  necrosis.  They 
removed  the  posterior  wall  and  put  a  trocar  into  the  frontal  lobe 
and  a  large  quantity  of  pus  escaped.  The  patient,  unfortunately, 
died.  \\%ether  the  infection  spread  through  small  veins  he  did  not 
know,  but  no  macroscopic  lesion  was  present. 

Dr.  G.  Henry  Mundt  stated  that  in  conversation  with  Dr.  Boot 
he  had  told  him  of  the  most  spectacular  case  of  frontal  lobe  abscess 
he  had  ever  had.  Five  or  six  years  ago  he  did  an  intranasal  oper- 
ation on  a  young  man,  seventeen  years  of  age,  for  a  frontal  sinu- 
sitis. The  case  apparently  cleared  up.  Some  months  afterward  he 
presented  himself  and  was  again  having  symptoms.  He  had  a 
roentgenogram  taken  at  this  time,  and  the  roentgenologist  stated 
there  was  some  osteomyelitis  in  the  frontal  sinus.  An  external 
operation  was  advised  but  refused.  The  patient  got  into  the  hands 
of  some  other  practitioner,  and  eventually,  when  Dr.  Mundt  saw 
the  boy,  in  company  with  two  general  practitioners,  he  had  paraly- 
sis of  respiration.  He  was  kept  alive  for  two  or  three  hours  with 
the  pulmotor  until  his  fingers  and  toes  got  cold.  This  boy  was 
walking  about  the  street  six  or  eight  hours  before  had  this  attack. 
He  had  eaten  dinner  in  the  evening  at  6  o'clock  and  the  paralysis 
of  respiration  came  on  about  7  o'clock.  The  patient  died,  and 
immediate  postmortem  revealed  from  four  to  six  ounces  of  pus  in 
a  frontal  lobe  abscess.  There  were  no  symptoms  previously  that 
were  referable  to  the  frontal  lobe  abscess. 

Dr.  Joseph  C.  Beck  asked  whether  the  ventricles  were  opened 
in  the  postmortem  examination. 

Dr.  Mundt  replied  that  he  could  not  recall  whether  they  were 
or  not. 

Dr.  Alfred  Lewy  asked  Dr.  Boot  if  he  had  observed  in  the  pa- 
tient with  frontal  lobe  abscess  any  focal  symptoms  or  anything 
that  could  be  classed  as  focal  symptoms  of  the  mouth,  movement  of 
the  tongue,  jaw  or  lips. 

He  had  seen  two  frontal  lobe  abscesses,  one  of  which  had  as  the 
only  socalled  focal  symptom  a  licking  movement  with  the  tongue. 
The  tongue  was  constantly  protruding  in  licking  the  mouth.  That 
patient  was  practically  comatose.  He  did  not  recall  the  particulars 
of  this  first  case,  vrhich  was  seen  several  years  ago. 

The  second  patient  was  a  male  child,  four  years  of  age,  who  en- 
tered the  Eye  and  Ear  Infirmary  with  an  orbital  abscess  and  was 
transferred  from  the  eye  department  to  the  nose  and  throat  divi- 
sion, and  one  of  the  men  operated  by«  the  external  route.  The 
speaker  was  present  at  the  first  operation.  An  incision  was  made 
in  the  eyebrow  and  the  orbit  entered;  the  abscess  was  subperiosteal 
on  the  nasal  side  of  the  orbit.  The  periosteum  was  incised  and 
pus  lying  between  the  lamina  papyracea  and  the  orbital  periosteum 
was  released.     The  lamina  papyracea  and  for  a  distance  behind  was 
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necrotic,  so  that  the  operator  curetted  out  what  he  could  find  of  the 
ethmoid  cells.  The  child  apparently  made  a  perfect  recovery.  The 
eye  went  back  into  place,  the  wound  healed,  leaving  a  good  looking 
pale  scar,  and  for  several  weeks  the  child  stayed  well.  Then  he 
wa.s  brought  back  and  entered  the  speaker's  service  complaining  of 
headache  and  vomiting.  There  was  an  occasional  rise  of  tempera- 
ture. The  eye  grounds,  when  the  patient  first  entered,  were  doubt- 
ful, but  the  next  day  the  eye  men  agreed  there  was  some  beginning 
choked  disc.  The  patient  was  gone  over  for  several  days  by  a  neu- 
rologist, who  failed  to  detect  any  focal  .symptoms  which  would 
locate  an  intracranial  lesion.  There  were  no  focal  symptoms  ex- 
cept a  constant  chewing  movement.  Spinal  puncture  showed  52 
cells,  the  majority  of  which  were  polynuclears.  The  fluid  was 
under  slight  pressure.  The  speaker  operated  upon  the  child  in  the 
presence  of  Dr.  Sonnenschein.  who  helped  him  with  his  advice. 
An  incision  was  made  above  the  eyebrow  and  the  bone  removed. 
A  number  of  X-ray  plates  indicated  there  was  no  frontal  sinus,  and 
no  frontal  sinus  was  found  at  the  operation.  He  removed  the  bone, 
exploring  the  orbital  ridge,  and  found  the  dura  bulging  but  pulsat- 
ing and  practically  normal.  At  one  part  of  the  dura  there  were  a 
few  spots,  pinhead  in  size,  that  looked  like  granulations.  The  dura 
was  incised  and  the  brain  tissue  began  to  exude.  The  patient  liad 
extensive  encephalitis.  The  speaker  then  went  in  with  Gifford's 
searcher,  and  it  entered  the  tissue  of  its  own  weight  to  a  distance 
of  two  and  three-quarters  inches.  He  struck  something  that  of- 
fered resistance  and  did  not  know  whether  he  was  against  the  wall 
of  the  ventricle  or  abscess  cavity  wall,  but  the  child  was  in  such  a 
desperate  condition  he  thought  he  had  better  take  a  chance.  He 
perforated  the  abscess  wall  and  got  thick  yellow  pus.  A  rubber 
tube  drain  was  inserted,  which  was  later  changed  to  glass.  The 
headaches  were  immediately  relieved,  vomiting  stopped,  and  the 
patient  apparently  did  well  for  about  five  days.  On  the  fifth  night 
the  child  tore  off  the  dressing,  pulled  out  the  drainage  tube,  and 
when  he  saw  him  there  was  a  marked  hernia  of  the  brain  but  the 
child  was  not  unconscious.  As  nearly  as  he  could  learn,  the  child 
had  complained  of  headaches  for  the  first  time  since  the  operation 
just  before  he  tore  off  the  bandage.  The  child  lived  three  weeks: 
was  fully  conscious  and  perfectly  bright  in  every  respect  up  to 
five  days  before  operation,  and  even  with  the  headache,  vomiting 
and  choked  disc  his  mentality  was  not  disturbed.  The  only  symp- 
tom that  might  be  construed  as  focal  was  the  chewing  motion,  and 
he  wondered  whether  this  was  of  any  clinical  value. 

Dr.  .Joseph  C.  Beck  thought  the  r^T)ort  of  Dr.  Boot  should  be  criti- 
cised because  it  was  not  complete.  He  had  left  out  a  good  many 
things  that  the  members  would  like  to  know  more  about.  Very 
little  was  known  thus  far  about  the  functions  of  the  frontal  lobe. 

Schaefer  had  called  attention  to  some  of  these  cases  in  reference 
to  the  olfactory  function  and  had  pointed  out  that  in  unilateral  in- 
volvement of  the  frontal  lobe  there  were  frequently  demonstrable 
changes  in  the  olfaction.  There  was  parosmia  or  symptoms  of 
disturbed  function  of  the  sense  of  smell.  There  was  not  a  loss  of 
the  sense  of  smell,  but  rather  an  irritation  and  an  abnormal  inter- 
pretation of  odors.     This  was  an  early  symptom. 

The  members  ought  also  to  have  been  shown  the  X-ray  picture 


SOCIIiTY    PROCEEDINGS.  259 

Of  the  case  to  determine  whether  there  was  really  an  absence  of 
the  frontal  sinus.  If  he  found  it  at  the  operation,  Dr.  Beck  thought, 
no  matter  how  much  it  was  involved  in  the  process  of  necrosis  or 
tilled  up  with  pus,  a  good  X-ray  plate  of  one  side  of  the  nose  or  on 
the  other  side  of  the  sinus  would  show  some  indication  of  a  frontal 
sinus. 

The  blood  picture  given  of  4,000  and  some  odd  leukocytes  with- 
out any  differential  count  was  another  thing  which  was  not  clear. 
Assuming  the  patient  was  in  a  very  bad  condition,  septic,  run 
down,  and  had  leucopenia,  the  differential  count  would  have  clari- 
fied the  point  as  to  whether  there  was  a  deficiency  in  the  poly- 
morphonuclear cells,  or  what  was  the  cause. 

Another  point:  The  doctor  said  he  had  incised  the  subperiosteal 
abscess,  yet  there  was  no  statement  made  as  to  an  examination  to 
determine  whether  the  turbinates  were  cut.  This  was  an  important 
point  to  determine.  While  the  patient  was  relieved  after  an  intra- 
nasal operation,  might  not  this  patient  have  had  an  acute  exacerba- 
tion if  an  old  abscess  due  to  a  chronic  condition? 

The  speaker's  experience  with  cases  of  frontal  lobe  abscess  was 
limited  to  about  twenty,  on  which  he  had  operated,  but  of  this  num- 
ber there  was  only  one  of  the  real  brain  abscess  cases  that  sur- 
vived operation. 

As  to  the  prognosis  of  frontal  lobe  abscess  in  contradistinction 
to  brain  abscess  from  the  middle  ear,  Dr.  Beck  believed  the  circu- 
lation had  something  to  do  with  it. 

In  reference  to  the  central  vein  that  went  through  the  foramen 
cecum  and  the  longitudinal  sinus,  with  distribution  of  the  circula- 
tion at  this  point,  it  was  a  venous  circulation.  This  point  was 
never  referred  to  very  clearly  by  anyone  in  reports  of  frontal  lobe 
abscesses. 

A  thing  that  had  impressed  the  speaker  in  connection  with,  these 
brain  abscesses  was  the  anatomic  formation  of  the  anterior  horn 
of  the  lateral  ventricle,  which  was  so  close  to  the  frontal  lobe  that 
infection  could  readily  take  place  in  such  a  case  as  Dr.  Boot  had 
reported.  The  speaker  had  had  such  an  experience.  A  patient,  who 
had  felt  perfectly  well  one  week  previously  presented  symptoms 
of  frontal  lobe  abscess  which  soon  resulted  fatally.  At  the  post- 
mortem examination  a  complete  section  of  the  brain  was  made, 
which  showed  perforation  into  the  ventricle  with  a  sudden  increase 
in  pressure  on  the  vital  centers,  and  this  would  give  the  symptoms 
Dr.  Boot  had  described. 

Dr.  J.  Holinger  was  impressed  with  the  progress  of  the  suppura- 
tion through  the  diploe  and  stated  that  this  was  not  a  very  excep- 
tional finding  in  the  author's  experience.  It  was  not  rare  in  a  case 
of  empyema  of  the  frontal  sinus  for  the  pus  not  to  show  itself  at 
the  point  where  one  might  expect  to  find  it.  He  observed  in  the 
mastoid  as  well  as  in  the  frontal  sinus  that  the  pus  may  spread  in 
the  diploe  and  appear  in  very  unexpected  places  either  below  the 
skin  or  in  the  skull  cavity.  He  recalled  one  patient,  a  girl,  who 
complained  of  indefinite  symptoms  until  one  night  she  cried  out 
and  in  the  morning  was  found  unconscious.  Before  that  she  was 
able  to  go  out  and  play  with  other  children.  When  he  saw  her. 
she  showed  a  decided  reaction  on  pressure  oyer  the  frontal  sinus 
on  the  left  side.     He  operated  from   the  outside  at  once  and   fol- 
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lowed  the  pus  along  the  diploe  and  was  led  to  an  abscess  in  the 
temporal  lobe  six  or  seven  cm.  away  from  the  frontal  sinus.  The 
spreading  of  pus  in  the  diploe  around  the  mastoid  is  more  frequent, 
especially  in  traumatic  mastoiditis.  In  one  such  patient  he  had 
to  uncover  in  four  successive  operations  a  large  part  of  the  inner 
plate  of  the  occipital  bone  till  past  the  middle  line,  where  an  emis- 
sary vein  led  the  thromboses  to  very  near  the  torcular.  The  sup- 
puration spread  in  the  diploe  after  each  operation,  but  finally 
stopped  and  the  patient  recovered. 

Dr.  Boot,  in  closing  the  discussion,  said  he  would  not  expect  in 
lesions  of  the  frontal  lobe  to  find  focal  symptoms  except  of  a 
mental  nature,  and  in  the  case  he  had  reported  he  had  been  un- 
able to  elicit  them  since  the  patient  spoke  only  Bohemian  and  be- 
cause of  the  short  time  the  patient  was  under  obsei-vation. 

He  was  in  hopes  some  member  of  the  society  might  say  some- 
thing abo  ut  streptococcus  infection.  Not  long  ago  at  a  meeting  of 
this  society  the  subject  of  streptococcus  meningitis  was  brought  up 
and  the  statement  was  made  that  streptococcus  meningitis  did  not 
recover.  Dr.  Holinger  had  one  such  case  at  the  County  Hospital 
that  Dr.  Boot  also  saw  that  did  recover.  Sptertococci  were  found 
in  the  spinal  fluid.  The  speaker  also  had  a  patient  with  abscess 
of  the  right  temporosphenoidal  lobe  in  which  the  lateral  ventricle 
burst  when  the  explorer  was  but  half  way  through  the  cortex,  and 
the  cerebrospinal  fluid  was  thrown  out  some  eight  inches.  The 
fluid,  which  was  of  a  greeni.'^h  tint,  was  collected  and  smears  made 
at  once  showing  many  short  chains  of  streptococci.  The  abscess 
was  evacuated  and  the  patient  did  very  well  for  a  week  or  more 
and  then  became  more  and  more  sleeply,  finally  dying  in  coma. 
Apparently  an  encephalitis  had  developed.  There  were  no  further 
signs  of  brain  abscess. 

In  the  case  reported  in  the  paper  the  X-ray  examination  failed 
to  show  the  presence  of  a  frontal  sinus,  although  one  was  found 
2  cm.  in  diameter  and  .5  cm.  deep,  filled  with  pus.  The  skull  was 
very  thick. 

In  answer  to  Dr.  Holinger's  question,  the  pus  was  seen  oozing 
through  the  bone  when  the  pericranium  had  been  elevated. 

In  answer  to  Dr.  Lewy's  question,  there  were  no  chewing  mo- 
tions or  other  focal  signs  until  the  tonic  spasm  of  the  left  arm  and 
hand  developed. 

In  answer  to  Dr.  Beck's  criticism,  the  serious  symptoms  devel- 
oped so  rapidly  when  they  did  come  that  there  was  not  time  enough 
to  get  a  Wassermann  reaction  or  to  do  other  things  that  one  would 
like  to  do  to  get  a  complete  report.  It  was  a  question  of  doing  what 
was  possible  in  time  to  give  the  patient  a  chance  for  his  life  by 
operating. 

The  reason  why  abscess  of  the  frontal  lobe  secondary  to  sinus 
disease  has  a  worse  prognosis  than  temporosphenoidal  abscess  is 
because  the  diagnosis  is  not  made  early,  because  focal  symptoms 
are  late  in  developing.  This  case  was  reported  to  show  how  se- 
rious a  case  might  become  before  definite  localizing  symptoms 
occurred  and  to  urge  the  members  of  the  society  to  operate  early 
on  cases  of  frontal  sinus  infection  where  things  were  not  running 
smoothly,  without  waiting  for  localizing  symyptoms.  In  other  words, 
to  do  an  exploratory  operation. 


CHICAGO  LARYNGOLOGICAL  AND  OTOLOGTCAL 
SOCIETY. 

Meeting  of  December  5,  1(^20.. 

TiiK  Pr]:sii)]-:xt.  Dr.  Aij-rkd  Lkwv,  in  thk  Cii.mr. 

Multiple  Brain  Tumor. 

Dr.  Joseph  C.  Beck  showed  a  specimen  of  a  brain  fr®m  a  case  of 
multiple  brain  tumor.  Many  diagnoses  had  been  made  in  the  case  by 
various  neurologists  who  had  seen  the  patient  and  made  careful 
examinations,  each  of  them  having  placed  the  lesion  in  a  different 
part  of  the  brain.  When  the  patient  was  first  seen  by  Dr.  Beck,  he 
diagnosed  a  frontal  lobe  abscess  associated  with  frontal  sinusitis. 
Operation  being  decided  upon,  Dr.  Beck  exposed  the  frontal  sinus 
and  found  !t  full  of  thick  pus  and  the  lining  membrane  markedly 
thickened.  The  nasofrontal  duct  appeared  completely  blocked.  No- 
where could  there  be  found  any  fistula  or  atrium  towards  the  brain. 

Leaving  the  area  entirely  separate  and  going  into  the  aseptic 
area  corresponding  to  the  frontal  lobe  region,  he  found  a  thickened 
dura  coming  on  from  the  posterior  or  cerebral  surface  of  the  frontal 
sinus.  Upon  opening  this  .dura  no  abscess  was  found  intradurally 
or  within  the  brain;  there  was  nothing  but  the  thickened  dura,  a 
piece  of  which  he  excised  for  subsequent  microscopic  study.  After 
some  time  (five  and  one-half  months)  the  patient  succumbed  to  the 
disease.  The  symptoms  during  this  period  were  exceedingly  varia- 
ble; there  were  tonic  and  clonic  contractions  of •  the  feet  which  dis- 
appeared, and  mental  and  cerebellar  symptoms  became  more  evi- 
dent. 

Necropsy,  performed  by  Dr.  Beck,  showed  that  each  of  the  diag- 
noses based  on  frontal  symptoms  was  correct.  He  found  many 
encapsulated  tumors,  some  of  which  dropped  out  when  the  brain 
was  sectioned  after  hardening.  These  tumors  were  found  in  the 
cerebrum  as  well  as  in  the  cerebellum,  which  accounted  for  the 
great  variety  of  symptoms.  At  first  Dr.  Beck  thought  that  the 
tumors  were  multiple  syphilomas,  but  histologic  sections  showed 
that  they  were  walled  oif  eipthelial  tumors — wailed  off  carcinoma 
of  the  brain.  Dr.  Beck  had  never  before  known  of  this  as  a  pri- 
mary growth,  but  in  the  literature  he  found  two  cases,  reported  by 
Fraser,  and  one  man  in  Spain  (cited  by  Greenwood  of  England) 
reported  seven  cases.  It  was  interesting  to  note  that  Lewis  Fisher 
of  Philadelphia,  who  saw  the  man,  localized  the  lesion  exactly  cor- 
respondin.g  to  one  of  the  lesions  that  were  found  postmortem. 

Dr.  Beck  called  attention  to  the  method  by  which  this  specimen 
was  imbedded  in  a  block  of  paraffin,  which  made  it  very  easy  to 
display,  and  he  thought  it  would  preserve  the  sections  well. 
(Fig.  1.). 

Bezold's  Abscess. 

Dr.  Beck  also  showed  two  cases  of  unusual  mastoiditis.  The  first 
case  was  that  ef  a  man  whose  trouble  first  manifested  itself  in  June, 
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1917,  by  earacbe  in  the  right  ear  and  dizziness.  These  symptoms 
continued  tor  two  or  three  weeks,  the  patient  being  unable  to  work; 
gradually  the  symptoms  improved  and  the  patient  returned  to  work, 
but  soon  they  returned,  more  marked  than  formerly,  and  he  again 
went  to  bed.  One  morning  he  arose  and  found  himself  staggering 
to  such  an  extent  that  he  could  not  walk.  A  doctor  was  called,  who 
applied  hot  water  bottles  to  the  head;  this  gave  no  relief  and  ice 
packs  were  then  used.  Later  the  patient  was  taken  to  DeKalb, 
where  he  consulted  Dr.  Smith,  who,  after  a  careful  examination, 
including  an  X-ray  of  the  head,  diagnosed  sinus  disease.  The  phy- 
sician who  had  formerly  seen  the  patient  declared  that  it  was  not 
a  case  of  mastoid  disease. 

Two  days  after  the  diagnosis  was  made  the  patient  was  operated 
upon;  after  the  operation  he  was  told  by  the  doctor  that  the  mas- 
toid cells  were  full  of  pus.  The  operation  afforded  no  relief  from 
the  sjmploms,  and  the  wound  continued  to  drain.  In  November 
the  patient  left  the  service  of  Dr.  Smith  and  placed  himself  in  the 
care  of  Dr.  Thiele,  who  brought  him  to  Dr.  Beck. 

Examination  at  that  time  showed  a  fistula  behind  the  right  auri- 
cle which  was  discharging  pus,  which  proved  to  be  of  mixed  culture. 
\  probe  followed  the  fistula  down  toward  the  neck,  somewhat  pos- 
ieriorly.  The  patient  complained  of  lack  of  motion  of  the  neck, 
and  examination  revealed  resistance  to  movements,  though  by  per- 
sistence and  patience  it  was  found  that  almost  all  movements  of 
the  head  and  neck  were  possible.  Examination  of  the  ear  revealed 
no  evidence  of  any  suppuration  ever  having  existed.  Tests  showed 
the  ear  to  be  reduced  to  one-half  of  normal.  The  Weber  was 
lateralized  to  the  right  and  bone  conduction  was  markedly  increased 
The  test  of  jumping  back  from  the  tips  of  the  toes  to  strike  the 
heels  against  the  floor  gave  a  suggestion  of  spinal  caries. 

The  patient  was  kept  under  observation  in  the  hospital  for  one 
week,  during  which  time  the  vestibular  apparatus  was  explored;  all 
the  reactions  proved  practically  normal,  as  did  also  the  symptoms 
referable  to  the  cerebellum.  X-ray  pictures  of  the  head  and  neck, 
with  special  reference  to  spondylitis,  showed  no  evidence  of  any 
vertebral  trouble.  The  temperature  remained  constantly  normal; 
all  laboratory  tests  proved  negative.  A  diagnosis  of  osteomyelitis 
of  the  temporal  bone  finally  was  made  and  the  patient  was  operated 
upon. 

Operation  revealed  granulation  tissue  around  the  fistula,  and 
upon  its  removal  there  was  soft  bone  at  the  tip  which  appeared 
much  like  detritus.  A  continuous  bleeding  vein  was  encountered 
at  the  depth  of  the  tip  of  the  mastoid  toward  the  neck;  the  bleeding 
was  controlled  by  the  use  of  surgical  wax,  and  .the  incision  was 
continued  through  the  mastoid  backwards  and  outwards  toward  the 
occiput,  where  a  collection  of  pus  was  found  between  the  occipital 
bone  and  vertebral  column.  The  under  surface  of  the  occipital  bone 
in  the  vicinity  of  the  pus  pocket  was  eroded,  and  it  was  scraped 
down  almost  to  the  dura,  but  the  dura  was  not  exposed.  The  wound 
was  closed  by  bringing  the  flap  back  and  sewing  it  in  position. 
Drainage  was  established  by  means  of  a  stab  wound  behind  the  in- 
cis.ion.  The  drainage  was  continued  for  about  two  weeks,  when  a 
bismuth  injection  was  made  under  considerable  pressure.     Immedi- 


SOCIETY    PROCEEDIXCS.  ii  lO 

ately  following  this  the  patient  felt  something  in  the  middle  ear, 
which  was  assumed  to  be  particles  of  bismuth  escaping  through 
aditus  and  antrum  into  the  middle  ear.  There  was  a  feeling  of 
fullness  in  the  ear  about  two  weeks,  when  all  symptoms  began 
to  subside.  Aural  inspection  failed  to  reveal  any  foreign  substance, 
and  it  was  concluded  that  triere  was  some  secretion  rather  than 
bismuth  in  the  middle  ear.  The  wound  healed  and  there  had  been 
no  recurrence  in  three  years,  and  the  hearing  was  not  affected.  No 
spinal  puncture  was  made,  but  it  was  concluded  that  the  symptoms 
were  irritative. 

The  second  case  was  that  of  a  man  who  had  an  acute  otitis 
media,  followed  by  a  rapidly  developing  mastoiditis.  He  was  first 
seen  on  May  12,  1920.  A  simple  mastoid  operation  revealed  no  evi- 
dence of  erosion  or  other  necrosis  in  the  region  of  the  tip  in  the 
neck.  He  made  an  uneventful  recovery,  and  in  thirteen  days  was- 
out  of, the  hospital.  The  wound  healed  and  the  recovery  was  abso- 
lutely normal.  Tw^o  or  three  weeks  later  there  was  slight  swelling 
over  the  mastoid,  which  was  opened  and  cleaned  out  and  drainage 
instituted.  The  fistula  continued  and  a  larger  exploration  was- 
made.  Following  down  into  the  region  of  the  occiput,  they  found 
destruction  of  bone,  and  upon  exploring  the  sinus  and  dura  at  that 
point  pus  was  found.  The  sinus  had  been  thought  of,  but  there 
were  no  symptoms  referable  to  it.  However,  upon  pushing  back 
the  tissues  of  the  neck,  pus  exuded,  but  on  pressure  of  the  neck 
there  was  no  pus.  Drainage  was  continued  for  several  weeks,  but 
on  pressing  back  the  tissues  of  the  neck  small  quantities  of  pus 
continued  to  escape.  Afterward  they  made  a  still  larger  explora- 
tion and  found  that  the  pus  ran  much  more  forward  than  in  the 
previous  case,  collecting  close  to  the  region  of  the  external  jugular. 

Another  operation  was  performed,  going  down  to  the  neck  and 
opening  through  the  sinus  to  get  at  the  Infected  area,  which  was 
cleaned  out  and  drained.  The  patient  made  a  good  recovery  and 
went  along  practically  without  temperature  but  the  pus  persisted. 
Later  an  incision  was  made  through  the  clinoid  muscle,  which  was 
followed  down  to  the  depths  of  the  neck  and  the  cavity  cleaned  out. 
This  had  not  been  done  before  because  of  fear  of  infection  of  the 
jugular  wound.     The  patient  had  been  perfectly  well  for  four  weeks. 

Smears  showed  a  mixed  bacteria,  diplococci  predominating;  cul- 
tures also  showed  a  predominance  of  diplococci,  both  at  the  pri- 
mary examination  and  subsequently.  The  Wassermann  reaction 
was  negative. 

DISCUSSION. 

Dr.  C.  H.  Long  asked  Dr.  Beck  if  he  had  gone  in  the  first  time 
posteriorly  if  he  would  have  accomplished  the  same  results. 

Dr.  Beck  said  that  on  going  down  the  same  as  in  the  first  case 
he  found  that  the  pus  went  forward  and  he  could  not  go  posteriorly, 
but  had  to  go  through  the  mastoid  foramen,  sacrificing  the  facial 
nerve,  or  go  through  the  sinus  in  the  way  he  did.  It  was  impos- 
sible to  reach  it  from  the  back  and  get  the  necrosis  which  he  could 
see  and  feel.  It  was  only  by  going  through  the  sinus  that  he  was 
able  to  reach  it. 
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Dr.  Edwin  McCJinnis  showed  a   patient  who  had  had 
Double    External    Frontal    Sinus    Operations 

tollowing  two  intranasal  operations. 

The  patient  was  a  man  who  had  a  double  frontal  sinus  infection, 
with  an  intranasal  operation  on  both  of  them.  The  first  operation 
was  performed  by  Dr.  Good  eight  years  ago;  at  that  time  the  an- 
terior end  of  the  middle  turbinate  was  removed,  and  the  anterior 
ethmoid  cells  were  rasped  forward.  Dr.  McGinnis  had  seen  Dr. 
Good  perform  this  operation  several  times,  but  thought  he  had  not 
reached  the  frontal  sinus  in  this  case.  The  other  side  had  been 
operated  by  the  late  Dr.  Friedberg.  In  1918  the  patient  entered  the 
Presbyterian  Hospital  w^ith  severe  frontal  pain,  and  pain  through 
the  eye,  but  did  not  wish  the  intranasal  operation  again.  All  the 
landmarks  were  gone,  so  it  was  de<?ided  to  do  an  external  opera- 
tion. They  opened  through  the  eyebrow  and  made  a  little  peek- 
hole  through  into  the  frontal  sinus.  The  front  wall  of  the  sinus 
was  one-fourth  inch  thick.  On  the  floor  of  the  froHtal  wall  of  the 
sinus  there  were  two  quite  large  polypi,  one  attached  to  the  pos- 
terior and  one  to  the  anterior  wall.  The  sinus  was  filled  with  pus. 
The  polypi  were  removed,  the  base  curetted  and  on  going  down 
gently  into  the  nose,  a  couple  of  ethmoid  cells  were  found  that  had 
not  been  touched  by  the  first  operation. 

The  other  sinus  was  operated  in  August,  1920.  An  incision  was 
made  through  the  eyebrow,  the  brow  elevated  and  a- small  opening 
made  in  the  front  wall.  The  case  was  interesting  because  all  of  the 
sinus  lining  was  detached  and  the  mucosa  seemed  about  three- 
sixteenths  of  an  inch  thick. 

The  patient  made  a  pretty  good  recovery  with  a  freely  movable 
scar;  the  discharge  had  cleared  up  and  the  nose  was  in  about  the 
same  shape  as  before  the  operation.  The  Wassermann  reaction 
was  negative  with  both  blood  and  spinal  fluid. 

DISCUSSION. 

Dr.  E.  P.  N'orcross  asked  whether  Dr.  McGinnis  operated  through 
the  peekhole  or  whether  he  enlarged  the  opening. 

Dr.  McGinnis  replied  that  he  did  a  modified  Lothrop  operation, 
butting  up  through  the  nose.  He  had  never  been  able  to  use  the 
burr  successfully  through  the  nose  because  it  seemed  to  tear  things 
so  much.     The  septum  w^as  not  removed  in  this  case. 

Dr.  Walter  H.  Theobald  presented  a  thesis  entitled 

'A   Radical  Treatment  for  Chronic  Suppuration  of  the   Antrum  with 

Modification  of  the  Canfield  Technic  for  Operation."* 

DISCUSSION. 

Dr.  Joseph  C.  Beck  said  he  was  much  pleased  to  see  an  dp-^ration 
illustrated  which  he  had  been  doing  for  some  time.  He  though  he 
got  it  from  Pierce  or  Skillern.  and  had  published  it  in  Ochsner's 
book  on  diagnosis,  both  the  posterior  incision  and  turning  the  flap 
over,  not  taking  out  but  raising  the   flap  toward  the  septum.     He 

*See  page  IHI. 
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called  it  the  "Skillern  operation"  because  Skillein  had  the  opening 
through  the  pyriforai  fossa,  but  later  gave  it  up  because  it  was  too 
irritating.  Dr.  Beck  used  the  electric  burr,  doing  the  operation  very 
quickly,  and  that  gave  more  room  to  work  with  than  the  large  nose 
instruments.  It  was  not  necessary  to  see,  because  after  exposing 
the  margin  of  the  pyriform  fossa  one  could  bite  it  through.  He  iiad 
obtained  more  satisfactoi*y  results. from  this  than  from  anv  other 
antrum  procedure. 

Dr.  Beck  congratulated  Dr.  Theobald  on  bringing  up  the  subject 
and  was  glad  to  have  heard  his  description,  although  he  believed 
someone  else  had  done  it. 

Dr.  Norval  H.  Pierce  thought  that  the  matter  of  priority  was 
always  a  small  matter  to  argue  about.  He  had  been  doing  the 
operation  Dr.  Theobald  described  for  over  ten  years.  It  was 
founded  on  the  Denker  idea,  the  natural  suggestion  that  would  come 
to  one's  mind — could  we  not  do  away  with  the  buccal  incision? 
When  that  thought  came  to  his  mind  he  made  the  incision  through 
the  pyriform  crest,  and  found  that  by  reflecting  the  facial  soft  parts 
and  lateral  wall  of  the  nose  one  could  get  an  ample  view  of  all 
parts  of  the  antrum.  He  thought  it  rather  an  original  idea  to  not 
sacrifice  the  inferior  turbinate.  He  was  not  sure  whether  it  was 
quite  the  right  thing  to  do  in  all  cases.  He  believed  it  caused  a 
more  rapid  contracture  of  the  hole,  but  he  had  seen  a  number  of 
cases  that  had  returned  after  five  years  with  an  ample  orifice  in 
the  inferior  meatus,  and  the  anterior  fifth,  which  had  been  tem- 
porarily detached,  had  grown  back  into  place.  The  operation  cer- 
tainly gave  a  complete  view  of  the  antrum  with  a  minimum  amount 
of  destruction,  and  he  considered  it  as  corrective  as  any  operation 
could  be. 

In  regard  to  the  tape  being  left  in,  this  is  most  frequently  due  to 
the  gauze  tearing.  In  his  opinion,  it  would  be  a  good  plan  to  meas- 
ure the  tape  before  putting  it  in  and  check  it  up  after  taking  it 
out,  as  it  was  a  very  simple  matter  to  leave  a  piece  in,  but  it  was  a 
very  unpleasant  occurrence  after  the  wound  had  practically  healed 
and  was  rather  small  to  have  the  discharge  persist  and  the  tmpleas- 
ant  odor  continue.  When  such  a  thing  occuired,  it  was  pretty  safe 
to  say  that  the  packing  had  been  left  in,  and  the  best  thing  to  do 
was  to  reopen  the  wound  and  remove  it. 

Dr.  Robert  Sonneschein  said  that  he  had  asked  Dr.  Skillern  about 
his  operation  some  years  ago  and  was  told  that  he  used  it  only  in 
actite  cases,  and  expected  to  use  it  only  in  acute  cases  where  he 
wished  to  keep  the  antrum  open  for  a  few  weeks.  He  did  not  make 
a  flap.  In  the  operation  described  by  Dr.  Theobald,  a  flap  was 
made,  and  if  it  stayed  in  place  it  prevented  closure  of  the  wound. 

Dr.  SonnenSchein  had  had  his  own  antrum  operated  upon  by  the 
essayist  some  time  ago.  and  the  work  was  vei'y  skillfully  and  al- 
most pleasantly  done,  except  for  one  feature — the  use  of  the  tre- 
phine. He  was  very  glad  that  had  been  discarded,  for  when  one 
felt  the  vibration  as  it  struck  the  roots  of  the  teeth  it  was  very  un- 
pleasant. He  felt  that  the  rongeur  method  would  be  much  more 
agreeable.  His  operation  was  very  successful,  and  while  some- 
times infection  occurred,  a  few  irrigations  caused  it  to  subside. 
The  only  disagreeable  feature  remaining  was  some  anesthesia  of 
the  teeth  most  adjacent  to  the  antrum. 
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Dr.  Sonnenschein  congratulated  Dr.  Theobald  on  his  thesis  and 
upon  his  entrance  into  the  society. 

Dr.  E.  P.  Norcross  said  that  Dr.  Skillern  termed  this  operation 
the  "preturbinal  operation."  As  he  remembered  it,  he  described 
it  to  him  as.  a  modification  of  the  Canfield  operation,  but  said  it 
was  a  much  less  radical  procedure.  Dr.  Norcross  had  performed 
the  operation  several  times  and  to  him  the  most  surprising  thing 
was  the  thickness  of  the  pyriform  crest.  In  his  opinion,  the  point 
that  should  be  appreciated  even  more  than  the  method  of  operation 
was  the  fact  that  all  kinds  of  antra,  having  all  kinds  of  pathology, 
had  been  cured  by  a  comparatively  simple  operation.  It  did  no 
harm  to  try  this  method  first,  and  if  after  a  time  it  did  not  cure 
the  trouble  there  was  no  objection  to  doing  a  Caldwell-Luc  or 
Denker  operation.  He  had  been  more  successful  by  removing  the 
anterior  tip  of  the  turbinate,  thus  getting  a  more  permanent  open- 
ing. In  the  last  year  Dr.  Noi'cross  had  seen  a  number  of  cases 
that  had  been  operated  by  the  Krause-Mikulicz  operation,  simply 
making  a  hole  in  the  nasal  wall.  This  had  relieved  the  patients 
of  all  symptoms,  and  they  had  had  no  unpleasant  symptoms  follow- 
ing the  operation,  all  of  which  went  to  show  that  too  radical  sur- 
gery on  the  antrum  or  any  other  part  of  the  body  was  not  always 
necessary  to  obtain  the  desired  result. 

Dr.  Norcross  thought  the  essayist  was  to  be  congratulated  on 
having  a  serjes  of  forty  cases  that  had  been  cured.  That  fact  alone 
must  bear  out  the  practicability  of  the  operation. 

Dr.  Charles  M.  Robertson  thought  this  operation  was  a  good  one 
but  that  there  are  so  many  good  operations  for  the  antrum  that  one 
could  not  do  any  one  in  all  cases. 

There  was  one  place  in  this  operation  that  made  trouble.  When 
the  anterior  inner  edge  of  the  cavity  was  taken  away  it  left  a 
place  where  the  cavity  was  covered  by  the  soft  tissues  of  the  cheek, 
at  which  site  granulations  would  occur,  and,  as  the  essayist  said, 
he  had  to  apply  nitrate  of  silver  during  the  first  week,  which 
showed  a  piling  up  of  granulation  tissue  in  the  opening  of  the  an- 
trum. The  soft  tissues  must  be  watched  in  all  antral  cases.  Gran- 
ulations in  this  place  encroach,  on  the  opening  and  destroy  the 
opening  from  the  anterior  end. 

The  operation  Dr.  Robertson  had  always  advocated  was  a  mod- 
ified Caldwell-Luc  with  special  features  as  to  the  meatal  flap  of 
mucous  membrane.  In  going  through  on  the  buccal  surface  one 
could  easily  determine  at  a  glance  the  position  of  the  attachment 
of  the  inferior  turbinate  body,  as  it  shows  a  bulge  on  the  nasal  wall 
extending  from  before  backward  and  downwai'd,  corresponding  to 
the  attachment  of  the  inferior  turbinated  bone.  In  the  operation 
he  advocated  the  wall  of  the  inferior  meatus  was  removed  in  its 
entirety  down  to  the  floor,  leaving  the  floor  of  the  antrum  and  the 
Moor  of  the  nose  on  a  level  so  there  would  be  no  interference  with 
drainage  from  the  antrum. 

The  mucous  membrane  of  the  inferior  meatus  was  not  attacked 
until  the  bone  had  been  completely  removed  and  the  edges  of  the 
wound  smoothed.  The  nasal  mucous  membrane  was  then  cut  in 
tae  form  of  a  letter  X  from  before  and  upwards  downward  and 
backward  and  from  below  and  forward,  upward  and  backward, 
which  created  four  flaps  which  were  reflected  into  the  antrum  and 
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held  in  place  by  the  pack  which  was  introduced  into  the  antrum. 
These  flaps  cover  the  edge  of  the  bony  wound  and  part  of  the 
anterior  antral  wall  and  no  soft  tissue  comes  into  contact  Avith  the 
nasal  wound. 

Thus  the  edge  of  the  wound  into  the  nose  is  covered  with  mucous 
membrane  which  secures  a  permanent  opening  as  large  as  at  the 
time  of  operation.  Dr.  Robertson  thought  operating  through  the 
buccal  cavity  gave  a  most  beautiful  result,  and  alTords  a  better 
view  of  evei"j'  part  of  the  antral  cavity.  He  had  operated  in  this 
way  for  eight  or  ten  years  and  had  measured  the  opening  into  the 
antral  cavity  afterward  and  found  that  the  opening  remained  the 
same  as  at  the  completion  of  the  operation.  This  operation  gave 
the  advantage  of  a  cavity  in  which  one  could  see,  afld  if  one  de- 
sired to  di-ain  the  sphenoid  into  the  antrum  through  the  posterior 
ethmoid  cells,  it  could  be  done  under  direct  inspection.  The  oper- 
ation could  be  done  just  as  quickly  as  the  other,  and  the  buccal 
wound  was  not  objectionable,  being  at  the  giugivobuccal  junction, 
which  precluded  gaping,  and  which  closed  in  from  three  to  four 
days. 

Dr.  Robertson  considered  the  operation  under  discussion  admira- 
ble, but  wished  to  enter  a  protest  against  displacing  the  turbinate 
or  cutting  any  off.  In  his  opinion,  this  would  be  sufficient  cause 
for  perverted  physiologic  function  of  the  inferior  turbinate. 

In  case  the  inferior  turbinate  extended  to  the  floor  of  the  nose 
enough  might  be  trimmed  from  its  lower  edge  to  allov/  a  ventilation 
space  of  six  to  eight  millimeters  between  the  lower  edge  of  the 
turbinate  and  the  nasal  floor. 

Dr.  Frank  Brawley  said  that  he  had  seen  Dr.  Pierce  and  Dr. 
Theobald  perform  this  operation  and  had  since  done  six  of  them 
himself.  He  believed  it  was  the  best  procedure  for  the  chronic 
antrum  that  he  had  ever  tried.  He  had  experienced  no  difficulty 
in  the  after  healing  in  any  of  the  six  cases  he  had  had.  However, 
he  had  taken  off  the  tip  of  the  turbinate  in  every  case,  but  Avould 
try  refracting  the  turbinate  in  the  future. 

One  point  was  important  in  order  to  get  a  clear  field,  and  this 
was  to  be  careful  to  make  the  incision  over  the  pyriform  crest  in 
the  mucosa.  Before  he  had  much  experience  he  made  the  infi.«ion 
at  the  mucocutaneous  junction  and  got  a  good  deal  of  bleeding, 
which  he  had  difficulty  in  controlling.  It  was  just  as  easy  to  make 
the  incision  in  the  mucosa,  and  there  was  much  better  cortrol.  It 
had  appealed  to  him  particularly,  becau.^e  it  was  such  a  safe  oper- 
ation, so  far  as  the  lacrimal  duct  was  concerned.  There  was  no 
danger  of  injuring  the  lower  end  of  the  duct  by  this  methoil. 

Dr.  Alfred  Lewy  stated  that  he  had  the  pleasure  of  workint^  in 
Sturmann's  clinic  in  1898  when  he  perfected  his  operation,  and 
Sturmann  was  surprised  to  know  that  Canfield  had  already  per- 
fected the  operation  and  published  ii.  He  thought  Canfield  beat 
Sturmann  to  the  publication. 

Several  years  ago  Dr.  Lewy  saw  Dr.  Robertson  perfonn  his  oper- 
ation, which  looked  like  a  modification  of  the  Caldwell-Luc.  He 
did  not  remove  the  tip  of  the  turbinate.  He  operated  under  general 
anesthesia,  and  Dr.  Lewy  thought  it  took  exquisite  skill  to  peel  off 
the  bone  from  the  membrane  as  he  did.     The  unusual  skill  required 
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would  probably  pievent  Dr.  Robertson's  technic  from  becoming 
popular. 

Dr.  Walter  H.  Theobald  (closing  the  discussion)  thanked  the 
members  for  their  discussion,  and  stated  that  in  the  first  fifteen 
or  twenty  cases  he  used  the  electric  driven  trephine  or  drill,  but 
found  it  to  be  a  great  discomfort  to  the  patient.  It  was  as  dis- 
agreeable as  having  one's  teeth  drilled,  so  he  discontinued  using  it. 

The  operation  mentioned  by  Dr.  Beck  as  the  Skillern,  the  writer 
assumed  was  used  only  in  acute  ca.ses. 

Dr.  Theobald  believed  Dr.  Robertson  would  have  some  difficulty 
in  keeping  his  flaps  in  place.  The  operations  which  the  writer  had 
reported  were  of  the  intranasal  type.  Canfield  claimed  priority  for 
this  operation  in  that  his  publication  preceded  Dr.  Sturmann's  of 
Berlin  by  two  months. 

As  to  the*  after-treatment,  it  consisted  largely  in  controlling  the 
granulation  tissue  which  formed  so  rapidly  around  the  first  incis- 
ion. After  the  packing  was  removed  he  irrigated  the  antrum 
through  the  canula  until  the  secretion  subsided,  which  usually  took 
about  ten  days.  The  patient  came  in  for  irrigation  a  week  later 
and  perhaps  two  weeks  later  for  further  irrigation.  For  this  pur- 
pose lie  usually  used  an  astringent  solution  of  cupric  sulphate  in 
dilution,  about  1:6„000. 

Dr.  Edwin  McGinnis  read  a  paper  on 

"Problems  in  Bronchoscopy  and   Esophagoscopy" 

illustrated  with  lantern  slides. 

Dr.  McGinnis  presented  graphically  some  of  the  phases  of  this 
large  subject  and  showed  examples  of  the  place  of  arrest  of  foreign 
bodies  in  the  esophagus. 

Case  1. — Child,  9  months  old.  Open  safety  pin  resting  in  the 
larjTigopharynx  with  the  points  upward  and  ring  wedged  in  the 
introitus  esophagi.  It  had  been  in  this  position  for  two  weeks  and 
was  removed  by  turning  and  extraction  with  direct  laryngoscope. 

Cases  2  to  8  were  coins  and  telephone  slugs  in  the  esophagus 
either  at  the  introitus  or  further  down  at  the  sternoclavicular  notch. 
Removed  by  means  of  direct  vision. 

Case  8. — Ring  from  an  alarm  clock  lodged  in  the  esophagus  at 
level  of  the  sternoclavicular  notch.  Three  previous  attempts  al 
removal  were  unsuccessful.  By  means  of  fluoroscopic  esophago- 
scopy it  was  removed  and  the  child  recovered. 

Case  9. — Lead  horse's  head,  prize  from  popcorn  package,  lodged 
in  upper  end  of  the  esophagus.  Kindly  referred  bj-  Dr.  H.  R. 
Boettcher.     Removed  under  direct  vision. 

Case  10. — Child  with  dorsal  Pott's  disease.  Penny  lodged  at 
cardia.  Passage  of  esophagoscope  set  up  peristalsis,  and  penny 
could  be  seen  passing  through  into  the  stomach. 

BRONCHOSCOPIC  CASES. 

Case  l.-fUpholsterer's  tack  in  right  bronchus  of  child  3  years 
of  age,  which  had  been  in  position  six  weeks.  X-ray  revealed  tack. 
Removed  fluoroscopically  by  mean.s  of  upper  bronchoscopy.  Un- 
eventful recovery. 
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Case  2. — Kindly  referred  by  Dr.  Harry  Pollock.  SLx  penny  nail 
in  left  bronchus  of  child  20  months  old.  Nail  had  been  in  position 
for  about  six  months.  Fluoroscopically  removed  nail  from  bron- 
chus, but  point  stuck  into  larynx  and  it  was  necessary  to  do  a 
thyrotomy  to  remove  nail  tracheotomy.  This  child  died  one  week 
later  from  a  pneumonia. 

Case  3. — Upholsterer's  tack  right  bronchus  of  an  adult  aged  33. 
Removed  fluoroscopically.     Uneventful  recovery. 

Case  4. — Rubber  in  right  bronchus.  Child.  Kindly  referred  by 
Dr.  Joseph  Beck.  Lung  on  the  same  side  appeared  of  greater 
density  than  the  other  lung  on  X-ray  plate.  Removed  fluoroscopi- 
cally.    Recovery  uneventful. 

Case  5. — Patient,  aged  43  years.  Referred  by  Dr.  Oliver  of  Chi- 
cago. Six  weeks  previously  had  ha^  fourteen  teeth  extracted  with 
nitrous  oxid  gas  anesthesia.  Was  normal  for  about  two  weeks  and 
then  began  to  cough.  One  week  later  pain  appeared  in  the  right 
chest,  and  X-ray  showed  foreign  body  in  right  bronchus.  Removed 
fluoroscopically  and  was  found  to  be  part  of  a  molar  tooth.  On 
looking  again  another  object  presented  itself.  This  proved  to  be 
an  amalgam  filling  and  was  removed.     Recovery  was  uneventful. 

Case  6. — Watermelon  seed  in  the  right  bronchus  of  an  infant  of 
8  months.  Faint  shadow  on  the  X-ray  plate.  Removed  by  upper 
bronchoscopy.     Recovery  uneventful. 

Case  7. — G.  J.,  age  5,  seen  November  8,  1918.  In  the  morning 
the  child  was  eating  some  raw  carrot;  with  a  sudden  sharp  intake 
of  breath,  she  was  seized  with  a  violent  fit  of  coughing  which  per- 
f^isted  for  some  time.  She  became  hoarse  and  decidedly  wheezy. 
On  admittance  to  the  hospital,  breathing  was  slightly  accelerated. 
Examination:  Right  lung,  increased  breath  sounds,  bronchial 
breathing  with  wheezing  rales  anteriorly.  Left  lung,  absence  of 
breath  sounds,  no  area  of  dullness. 

November  8,  1918,  at  S  p.  m.,  at  Presbyterian  Hospital,  without 
anesthetic,  upper  bronchoscopy.  The  larynx  and  upper  part  of  the 
trachea  were  clear;  at  bifurcation  and  extending  into  left  bronchus 
several  small  yellowish  objects  were  seen.  These  were  removed 
with  forceps,  there  being  two  large  pieces  of  carrot,  about  the 
size  of  a  small  pea,  with  several  smaller  pieces  in  a  great  quantity 
of  mucus.  The  patient  left  the  operating  room  in  good  condition. 
At  11:05  the  examination  revealed  air  going  into  both  lungs  and 
considerable  roughening  of  breath  sounds.  Four  days  afterwards 
the  temperature  went  up  to  103.6°,  but  the  next  day  dropped  to 
normal.  She  left  the  hospital  November  13,  1918.  Her  mother 
wrote  that  she  had  pneumonia  afterwards  and  coughed  up  a  little 
piece  of  carrot. 

Case  8. — L.  H.,  aged  1  year,  referred  by  Dr.  A.  E.  Loewy.  Three 
days  before  admittance,  or  on  June  9,  1920,  the  baby  was  eating 
a  hard  boiled  egg  and  some  of  the  eggshell  became  lodged  in  the 
larynx.  This  produced  difficulty  in  respiration  which  gradually 
became  worse.  At  the  time  of  entrance  into  the  hospital  there 
was  marked  retraction  of  the  sternum  with  each  respiration,  as 
well  as  marked  movement  of  the  lower  ribs.  The  feet  were  be- 
coming cyanotic.  The  child  acted  like  one  with  laryngeal  diph- 
theria in  need  of  intubation. 
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Coarse  rales  could  be  heard  all  over  the  chest  in  front  and  be- 
hind. On  June  12,  1920,  at  the  Presbyterian  Hospital,  by  direct 
laryngeal  examination  could  see  a  piece  of  eggshell  in  the  larynx 
anteroposteriorly  between  the  cords.  This  broke  up  into  little 
pieces  under  the  grasp  of  the  forceps.  Breathing  was  not  much 
better  after  this,  so  a  tracheotomy  was  performed  under  local  an- 
esthesia. Upon  opening  the  trachea,  some  eggshell  presented  in 
the  wound  and  this  was  removed.  Breathing  was  better  with  the 
tube  in  place. 

Temperature  at  the  time  of  the  operation:  102.6  degrees-  June 
13,  102;  June  14,  103.2;  June  17,  99.6;   June  18,  103. 

On  June  17th  the  tracheotomy  tube  was  removed  for  cleansing 
and  the  patient  had  great  difficulty  in  breathing  until  the  tube  was 
replaced.  On  June  IS,  1920,  at  4:25  a.  m.,  the  child  died  gasping 
for  air. 

Postmortem  examination:  Beginning  just  at  the  lower  edge  of 
the  tracheotomy  opening  was  a  large  fibrinous  exudate  almost  fill- 
ing the  lower  trachea  and  extending  down  into  the  bronchi  at  the 
bifurcation,  which  was  the  cause  ot  death.  No  diphtheria  organ- 
isms were  found. 

Case  9.— H.  H.,  aged  3  years,  referred  by  Dr.  John  E.  Rhodes.  On 
September  22,  1920,  the  patient's  parents  noticed  the  boy  playing 
with  some  acorns.  A  short  time  later  they  found  him  in  a  fit  of 
coughing,  and  becoming  quite  blue,  breathing  rapidly  and  with 
great  difficulty.  In  a  short  time  breathing  became  better  and  the 
color  became  normal.  When  first  seen  by  Dr.  McGinnis  on  Sep- 
tember 12,  1920,  he  had  been  having  asthmatic  attacks  for  six  or 
seven  months.  Upon  X-ray  examination,  the  upper  lobe  appeared 
to  be  more  dense.  No  shadow  of  a  foreign  body  was  seen.  Direct 
laryngoscopic  examination  revealed  something  coming  into  the 
larynx  and  receding  with  inspiration  and  expiration.  It  was  grasped 
with  a  forceps  but  could  not  be  extracted.  Then  it  disappeared  and 
a  good  deal  of  secretion  was  coughed  out.  Upon  insertion  of  the 
bronchoscope  some  obstruction  was  noted,  but  careful  search  failed 
to  reveal  any  foreign  body  in  the  bronchus. 

An  intubation  tube  was  inserted,  which  was  remvoed  the  next 
day.  In  one  week  another  examination  revealed  a  swelling  of  the 
right  side  of  the  subglottic  space.  The  child  became  cyanotic  and 
a  tracheotomy  was  performed.  The  incision  opened  up  a  large  peri- 
tracheal abscess,  probably  due  to  a  broken  dow^n  cervical  gland. 
The  child  improved  and  was  sent  home  with  the  tracheotomy  tube 
in  place. 

In  conclusion,  Dr.  McGinnis  said  that  these  cases  now  have  an 
earlier  diagnosis  and  are  in  better  shape  for  operation.  His  early- 
experience  in  the  practice  of  the  late  Dr.  Ingals  was  discouraging 
in  that  the  foreign  bodies  remained  so  long  unrecognized.  There 
was  usually  abscess  formation  and  extraction  was  almost  im- 
possible. 

DISCUSSION. 

Dr.  George  W.  Boot  congratulated  Dr.  McGinnis  on  his  success  in 
this  very  difficult  kind  of  work.  In  his  opinion,  no  work  is  quite 
so  difficult  as  removing  foreign  bodies  from  the  bronchi  and  esoph- 
agus.    He  was  surprised  to  know  that  Dr.  Ingals  had  not  had  more 
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toreign  bodies  to  remove  than  Dr.  McGinnis  reported.  Dr.  Ingals' 
linder  was  altogether  different  from  Dr.  Boot's,  as  his  has  only  one 
turn,  and  the  end,  and  Dr.  Boot's  was  a  regular  corkscrew,  so  that 
by  rotating  it  the  point  of  the  open  safety  pin  was  brought  within 
the  spiral  and  protected  in  such  a  way  that  the  safety  pin  could 
be  extracted  without  tearing  the  mucosa. 

There  was  one  point  in  which  he  did  not  agree  with  Dr.  McGin- 
nis: he  thought  no  one  should  ever  search  blindly  for  these  foreign 
bodies.  Wherever  possible,  the  foreign  body  should  first  be  seen 
before  attempting  to  grasp  it.  He  very  recently  had  an  experience 
with  a  foreign  body,  which  was  a  little  different  from  the  usual. 
The  patient  was  a  child  of  18  months,  who  had  inhaled  a  piece  of 
carrot  and  the  family  physician  had  tried  to  extract  it.  The  child 
was  taken  to  the  hospital  and  an  interne  tried  to  remove  it  and  the 
piece  of  carrot  turned  and  shut  off  the  breathing.  The  intern  did 
a  hurried  tracheotomy  and  then  Dr.  Boot  was  called.  He  found  it 
Impossible  to  use  a  suspension  apparatus  and  then  the  broncho- 
scope as  he  ordinarily  did  because  of  the  tracheotomy  tube's  being 
in  place,  but  he  finally  located  the  foreign  body  and  removed  it. 

He  thought  it  was  surprising  how  many  of  the  patients  swal- 
lowed coins.  He  once  had  a  colored  servant  maid  who  stole  her 
mistress'  jewelry  and  swallowed  a  diamond  ring.  By  the  time  he 
reached  the  patient  the  foreign  body  had  passed  into  the  stomach 
and  out  of  his  territory.  The  hospital  people  were  going  to  do  a 
gastroenterostomy,  but  Dr.  Boot  told  them  to  wait  for  a  while,  so 
two  policemen  were  kept  on  guard,  and  in  two  or  three  days  the 
patient  passed  the  ring. 

Dr.  Otto  J.  Stein  has  been  interested  in  this  subject  since  the 
inception  of  the  work,  and  in  the  spatula  which  Kirstein  first 
brought  out,  which  he  had  used  veiy  persistently  in  his  work.  He 
then  became  very  enthusiastic  about  the  work  with  the  bube,  as 
brought  out  by  Killian,  and  thought  it  was  remarkable  how  much 
success  one  could  obtain  in  patients  with  real  pathologic  lesions 
within  the  esophagus  or  tracheobronchial  tract,  as  well  as  in  find- 
ing foreign  bodies  if  one  gave  a  lot  of  time  to  it  and  allowed  others 
to  know  they  were  doing  the  work. 

A  number  of  years  ago  there  was  difficulty  in  finding  such  pa- 
tients to  work  upon.  After  realizing  that  he  never  would  become 
an  expert,  he  almost  dropped  the  work  and  found  that  by  unani- 
mous consent  this  particularly  difficult  work  of  scoping  really  be- 
longed in  the  hands  of  only  one  or  two  who  were  especially  inter- 
ested and  who  had  the  peculiar  ability  to  apply  their  skill.  It 
seemed  to  be  the  unanimous  opinion  that  the  work  should  be  in  the 
hands  of  Dr.  Friedberg.  Aside  from  the  foreign  body  extraction 
he  used  the  tube  work  quite  often  as  a  means  of  diagnosis  and  in 
the  treatment  of  tracheal  ulcers  ancf  some  years  ago  used  it  a  good 
deal  in  bronchial  asthma,  thinking  that  by  dilatation  of  the  trachea 
some  of  these  cases  could  be  relieved,  and  it  did  bring  relief  in 
many   cases. 

Aside  from  the  foreign  body  work  there  was  a  very  definite  field 
for  this  work.  In  making  applications  to  ulcers  in  the  trachea,  in 
removing  sections  of  tumors  below  the  glottis  and  in  the  larynx, 
diagnosing  stenosis  in  the  esophagus  and  trachea,  made  the  appli- 
cation of  the  method  much  broader  than  one  ordinarily  thought. 
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Dr.  Stein  believed  every  laryngologist  should  practice  tubing,  and 
it  was  now  being  taught  at  the  Postgraduate  Hospital.  In  that  way 
it  was  possible  to  teach  the  hand  and  eye  to  locate  different  parts 
of  the  trachea  by  demonstrating  that  one  could  work  bimanually. 
With  the  probe  and  forceps  and  measuring  the  distance,  one  did 
not  have  to  do  this  very  often  before  becoming  accustomed  to  the 
localization  of  the  parts,  and  the  method  was  often  of  much  assist- 
ance. 

Dr.  Han-y  L.  Pollock  referred  to  a  case  seen  recently  which  was 
very  interesting  along  this  line.  The  patient  was  a  man  who  had 
a  tracheotomy  performed  in  June.  The  surgeon  who  did  this  died  t 
within  a  few  days  afterward,  and  everyone  v/as  afraid  to  remove 
the  tube.  The  patient  was  sent  in  to  him  with  a  history  of  having 
cleaned  the  tube  with  cotton  wrapped  about  an  applicator.  He  was 
cleaning  it  in  this  way  one  day,  when  suddenly  the  cotton  and 
applicator  disappeared  down  the  trachea,  and  the  patient  stated 
that  when  he  was  sitting  up  it  obstructed  his  breathing.  He  came 
in  bending  away  forward,  for  in  that  position  there  was  no  ob- 
struction. Dr.  Pollock  took  out  the  tube  and  did  a  lower  broncho- 
scopy, but  could  see  no  cotton  or  applicator,  and  decided  that  pos- 
sibly the  thing  had  gone  upward,  above  the  tube.  If  it  had  been 
below  the  tube,  he  felt  that  it  would  have  dropped  further  down. 
The  patient  was  breathing  fairly  comfortably  lying  on  his  abdomen 
and  the  following  morning  they  suspended  him.  Examination 
showed  complete  edema  which  closed  the  entire  larynx.  The  fol- 
lowing day  the  tube  was  again  removed,  and  when  it  was  replaced 
again  the  patient  said  he  could  feel  the  applicator  at  the  end  of 
the  tube.  The  tube  was  pulled  out  again  and  the  cotton  and  appli- 
cator came  out  with  it.  He  thought  it  had  gone  upward  and  when 
the  tube  was  removed  it  permitted  it  to  fall  down. 

Dr.  Pollock  said  they  had  had  a  good  many  cases  of  foreign  body 
removal,  and  he  agreed  with  Dr.  Boot  that  one  should  never  search 
for  them  blindly.  He  believed  that  all  the  trouble  in  these  cases 
came  from  laryngologists  going  down  and  grasping  the-membrane. 
He  was  certain  that  every  such  case  that  had  been  referred  to 
them  that  had  died,  had  died  as  the  result  of  having  the  mucous 
membrane  torn  and  infected.  He  recalled  a  case  seen  with  Dr. 
Friedberg,  in  which  the  patient  had  swallowed  a  tack,  and  they 
could  not  find  it.  He  used  the  fluoroscope  and  directed  the  tube 
the  same  as  Dr.  McGinnis  showed  in  the  nail  case,  but  Dr.  Fried- 
berg could  not  get  the  tack  either  way.  They  could  see  several 
times  that  he  was  immediately  over  it,  but  he  was  unable  to  get 
it.  Dr.  Pollock  thought  that  the  fluoroscope,  to  be  of  the  most 
service,  should  have  two  tubes,  a  lateral  and  an  up  and  down,  and 
that  it  was  far  better  to  go  right  down  and  see  what  was  being 
done  rather  than  depending  on  the  fluoroscope. 

Another  case  which  had  astonished  him  was  that  of  a  little  child 
2  years  old,  who  had  swallowed  a  quarter.  They  took  an  X-ray 
picture  and  found  the  quarter  in  the  stomach,  although  he  had 
thought  that  a  quarter  would  not  go  through  a  child's  esophagus. 
A  neighbor  had  told  the  mother  to  give  the  child  a  big  dose  of 
castor  oil  and  that  same  evening  the  child   passed  the  quarter. 

Dr.  Norval  H.  Pierce  said  that  lately  he  removed  a  sandbur  from 
the  larynx  of  a  young  woman  after  it  had  been  in  position  for  al- 
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most  a  week.  The  sandbar  was  situated  in  the  anterior  portion  of 
the  larynx,  between  the  vocal  cords.  The  patient,  a  young  lady, 
was  walking  w-ith  some  friends,  and  in  going  through  the  grass  the 
sandbar  had  attached  itself  to  her  skirt.  She  had  on  a  pair  of  mitts, 
and  in  removing  the  bur  from  her  skirt  it  attached  itself  to  the 
mitt  and  she  attempted  to  remove  it  with  her  teeth,  and  in  doing 
so  she  inhaled  the  sandbur.  The  remarkable  thing  about  the  case 
was  that  the  patient  had  very  little  discomfort.  There  was  no 
edema  and  little  pain  in  the  larynx  and  the  bur  was  removed  very 
easily.     The  patient  went  home  in  a  day  or  two. 

Dr.  Edwin  McGinnis  (closing  the  discussion)  thanked  the  mem- 
bers for  their  liberal  discussion.  He  felt  that  there  was  one  serious 
side  to  the  question:  if  anyone  wished  to  go  into  bronchoscopic 
work  thinking  to  get  rich,  he  would  get  badly  fooled.  Most  of  the 
people  who  get  foreign  bodies  into  the  trachea  and  bronchus  are 
the  children  who  are  not  taken  care  of.  and  the  parents  are  un- 
able to  pay  very  large  fees.  The  instruments  are  very  expensive. 
Those  that  Dr.  Ingals  had  used  were  given  to  Dr.  Friedberg  and 
had  now  passed  on  to  Dr.  McBride.  The  remunerative  side  of  the 
work  was  not  great,  but  the  patients  came  to  the  office,  as  they 
had  done  in  the  days  of  Dr.  Ingals  and  Dr.  Friedberg,  and  someone 
had  to  take  care  of  them. 
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ABSTRACT  OF  THE  SCIENTIFIC  PROCEEDINGS  OF  THE 

FORTY-SECOND     ANNUAL     CONGRESS     OF     THE 

AMERICAN  LARYNGOLOGICAL  ASSOCIATION. 

HELD  AT  BOSTON,  MASS.,  MAY  27-29,  1920. 

Reported  by  Emil  Mayer,  M.  D.,  Abstract  Editor. 

President  A.  Lawrence  Lowell,  of  Harvard  University,  delivered 
an  address  of  welcome. 

Looking  at  American  professional  men  and  comparing  them  with 
men  of  the  same  class  in  Europe,  one  is  brought  to  the  conclusion 
that  the  American  specializes  more  and  earlier  than  does  the  Euro- 
pean. It  takes  men  a  longer  time  here  to  fit  themselves  for  medi- 
cine than  for  other  subjects,  because  the  amount  of  material  they 
have  to  command  is  very  much  greater.  One  looks  forward  to  the 
time  when  a  simplification  will  take  place;  when  some  particular 
form  of  information  will  make  way  for  the  advent  of  general  prin- 
ciples that  simplify  the  processes  of  education  and  which  will  per- 
mit of  the  command  of  a  larger  variety  of  facts  than  could  be 
available  through  isolated  factors.  These  processes  occur  from 
time  to  time.  Thus  the  bacterial  theory  of  disease  has  simplified 
a  great  many  problems  which  otherwise  would  have  remained  sep- 
arate and  complex. 

The  whole  process  of  medical  education  is  interesting  to  one  who 
sees  it  as  part  of  the  total  plan  of  education  for  a  large  number  of 
professions.  In  the  other  professions  men  are  trained  to  be 
citizens  as  well  as  professional  men,  as  for  instance  in  the  legal 
profession  or  in  engineering.  In  medicine  it  is  all  the  other  way. 
Medicine  is  a  field  of  specialists. 

If  it  is  true  that  there  is  a  time  for  everything;  a  time  to  be  born, 
a  time  to  wed,  and  a  time  to  die.  and  it  is  generally  conceded  to  be 
a  mistake  to  do  any  of  these  things  at  the  wrong  time,  then  it  is 
especially  true  that  there  is  a  time  to  enter  a  profession.  There  is 
a  period  when  men  acquire  knowledge  more  easily  and  launch  out 
with  more  energy  and  force  into  their  career.  I  feel  that  men  to- 
day are  entering  too  late,  especially  in  medicine.  The  amount  of 
preparation  required  could  readily  be  extended  so  as  to  make  it 
impossible  for  men  to  enter  at  all  before  forty  years  and  then  it 
would  be  useless.  The  entrance  time  now  is  nearly  thirty,  much 
older  than  in  other  countries. 

Our  education  begins  too  late.  Children  are  sent  to  school  much 
later  with  us  than  in  European  countries.  Two  years  are  lost  and 
are  never  made  up.  The  speaker  believes  that  boys  are  capable  of 
commencing  college  life  at  sixteen.  The  mind  is  more  active  at 
twenty  than  at  twenty-five.  The  war  showed  us  that  our  boys  could 
I  ise  to  anything  that  occasion  required  of  them.  The  speaker  then 
♦xtended  a  very  cordial  welcome  to  Harvard  University  to  the 
members  of  the  association. 
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President's  Address. 

The  President  of  the  association,  Dr.  Norval  H.  Pierce,  of  Chicago, 
then  addressed  the  association. 

Attention  was  called  to  the  liistory  of  the  association  and  the 
high  standard  held  to  be  requisite  for  membership. 

If  ever  an  esprit  de  corps  existed  among  a  body  of  men  in  the 
finest  manner,  it  has  existed  in  our  association,  but  the  speaker 
believes  that  we  stand  on  the  threshold  of  a  new  period  in  our 
development.  In  all  the  domains  of  human  endeavor  a  great  change 
is  taking  place  in  social,  scientific  and  economic  life.  We  will  no 
longer  be  content  with  things  as  they  were.  There  is  a  desire  in 
the  air  for  new  and  more  productive  effort,  and  that  which  inter- 
feres or  tends  to  check  the  fulfillment  of  that  desire  will  sooner  or 
later  be  swept  aside. 

We  must  at  all  hazards  widen  the  scope  of  those  who  practice 
within  the  confined  limits  of  laryngology.  First,  by  the  preliminary 
education  of  specialists.  (The  speaker  then  quoted  from  a  report 
by  a  committee  composed  of  the  heads  of  the  departments  of  oto- 
laryngology of  three  universities  in  Chicago,  of  which  he  was  a 
member.)  Second,  association  with  other  branches  of  medicine. 
Third,  investigation  and  research. 

The  speaker  called  attention  to  the  danger  of  regai-ding  the  asso- 
ciation as  an  elysium  where  effort  ceases,  and  to  this  end  suggested 
that  the  method  of  program  preparation  be  radically  altered  by  the 
formation  of  a  program  committee  who  shall  hold  office  for  a  term 
of  five  years.  He  then  declared  the  meeting  open  for  the  reading 
of  scientific  papers. 

Retention   Crypts   in    the    Infratonsillar    Nodules  as  Common  and 

Extensive  Harbors  of  Pathogenic  Bacteria. 

By  THOMAS  R.  FRENCH,  M.  D.,  Brooklyn,  N.  Y. 

Our  especial  attention  was  drawn  to  the  infratonsillar  nodules, 
in  tonsilloscopic  studies  in  situ  of  the  inferior  lobes  of  pathologic 
tonsils,  including  a  few  which  had  been  permitted  to  remain  after 
tonsillectomies.  The  tonsilloscope  must,  therefore,  be  regarded  as 
the  responsible  agent  in  detecting  and  exposing  those  germ-laden 
menaces  to  health,  for  that  little  instrument  of  precision  had  led 
us  to  at  least  the  beginning  of  a  knowledge  of  common  and  often 
very  extensive  harbors  of  infectious  material,  which  of  necessity 
must  be  reckoned  with. 

This  study  deals  only  with  the  chains  of  nodules  lying  on  the 
lateral  walls  of  the  pharynx  and  the  base  of  the  tongue,  directly 
beneath  the  faucial  tonsils. 

In  the  first  actual  removal  of  nodular  tissues,  which  was  from 
the  throat  of  a  girl,  seven  years  of  age,  a  section  a  quarter  of  an 
inch  in  length  was  enucleated  with  the  tonsil,  and  in  that  short 
tonsillar  appendage  three  collections  of  pus-like  debris  were  found. 
And  in  conjunction  with  that  revelation,  we  were  cheered  by  what 
seemed  to  be  another,  of  only  slightly  less  importance,  that  on  the 
under  surface  of  the  appendage  there  was  a  smooth  limiting  mem- 
brane which  was  manifestly  a  section  of  a  fibrous  capsule.  The 
double  display  was,  naturally,  quite  sufficient  to  stimulate  thought 
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for  devising  means  to  secure  the  removal  of  the  whole  of  the  struc- 
ture, and  when  that  had  been  accomplished  and  many  entire  nodu- 
lar columns  had  been  enucleated  and  their  contents  examined,  it 
was  made  wholly  apparent  that  here  was  a  hidden,  but  probably 
common  source  of  infection,  which,  no  doubt,  had  been  responsible 
for  the  inception  and  continuation  of  physical  ills  which  had  long 
baffled  understanding.  And  it  also  was  made  clear  that  after  we 
have  become  skilled  in  removing  those  masses  of  disordered  tissue 
within  the  limits  of  safety  to  the  patient,  we  will  have  no  more 
right  to  permit  such  tissue  to  remain  attached  to  the  throat  in  our 
tonsil  operations,  than  we  now  feel  we  have  the  right  to  perform 
a  tonsillectomy,  or  even  an  incomplete  tonsillectomy,  when  the 
tonsils  are  seen  to  be  infiltrated  with  the  products  of  past  attacks 
of  acute  inflammation. 

The  pathologist  reported  that  the  removed  nodules  had  well 
developed  fibrous  capsules  and  a  few  crypts  but  did  not  contain 
pus. 

An  examination  of  those  specimens  in  the  external  tonsilloscope 
before  they  were  sent  to  the  laboratory,  showed  what  we  believed 
to  be  superficial  abscesses,  as  each  of  the  closely  set  collections 
of  foreign  material  lying  near  the  surface,  was  surrounded  by  a 
zone  of  hyperemia  such  as  Ip  always  seen  surrounding  abscesses  in 
other  lymphoid  tissues.  Despite  the  position  pronouncements  of  the 
tonsilloscope,  we  did  not  feel  justified  in  continuing  the  removal  of 
nodules  until  a  solution  of  this  vexing  question  could  be  found. 

These  examinations  were  made  with  the  tonsilloscope,  and  also 
with  a  direct  illumination  of  the  nodules  from  a  concentrated  beam 
of  an  arc  light,  the  field  of  observation  meanwhile  being  magnified 
with  a  large  warmed  lens  held  in  front  of  the  mouth.  "\\Tiile  the 
nodules  were  glowing  with  the  light  of  the  tonsil  lamp,  or  were  being 
directly  illuminated  and  magnified  in  the  way  just  described,  nu- 
merous small  slits  and  pin-point  spots,  flush  with  the  surfaces,  were 
seen  upon  the  tops  of  the  lymphoid  bodies.  With  the  aid  of  a  verj' 
thin  bent  probe,  or  searcher,  those  slits  and  spots  were  shown  to 
be  minute  openings  to  crypts  of  varying  sizes,  but  often  relatively 
very  large,  and  which  at  once  were  proved  to  be  veritable  traps  to 
the  unwary  Ingesta  of  secretions  gravitating  downward  from  the 
mouth  and  throat,  for  each  of  them  was  filled,  and  some  of  them 
were  distended,  with  necrotic  material  which  could  easily  be  culled 
out  with  a  curette.  The  constant  presence  of  pathogenic  bacteria 
in  the  crypts  of  the  nodules  has  now,  seemingly,  been  established, 
and  those  tissues,  therefore,  constitute  still  another  field  to  which 
we  must  look  for  possible  sources  of  chronic  systemic  infections. 

OBSERVATIONS  ON  THE  ANATOMY,  PATHOLOGY  AND 
BACTERIOLOGY  OF  THE  NODULES. 

Except  in  broken  chains  and  in  minute  form  the  nodules  are  not 
present  In  a  state  of  health.  Their  presence  in  continuous  lines 
or  solid  columns  is  an  expression  of  a  pathologic  state.  The  four 
tonsils  are  constant  structures.  The  nodules  are  constant  only  in 
minute  form,  but  the  fields,  or  pathways,  over  which  they  may 
develop,  almost  as  if  they  were  new  growths,  are  definitely  mapped 
out.     The  extent  to  which  those  fields,  or  pathways,  may  be  occu- 
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pied  by  the  nodular  tissues  depends  largely  upon  the  amount  of 
and  the  degree  of  irritation  occasioned  by  the  foreign  material 
deposited  within  them. 

The  nodules  are  of  a  piece  with  the  tonsils,  as  their  underlying 
capsules  are  a  continuation  of  the  capsules  of  the  tonsils.  The 
mucous  membrane  covering  the  nodules  is  attached  to  the  lower 
edges  of  the  inferior  poles  of  the  tonsils,  but  the  loosely  attached 
ends  of  the  lymphoid  bodies  extend  upward  to  and  occasionally 
slightly  overlap  the  under  surfaces  of  the  posterior  lateral  halves 
of  the  inferior  lobes. 

It,  therefore,  would  seem  to  be  a  fact  that  while  in  late  childhood 
and  youth,  in  association  with  diseased  tonsils,  there  are  always 
pharyngeal  nodules  which  later  may  become  branches,  the  lingual 
nodules  are  always  branches,  for  they  do  not  exist  without  trunks 
made  by  their  junction  with  the  pharyngeal  nodules.  The  lingual 
branches  are  apparently  developed  in  youth,  and  then  only  in 
association  with  extensively  diseased  tonsils. 

Our  observations  lead  us  to  the  belief  that  the  lingual  tonsil  is 
far  less  frequently  enlarged  than  the  nodules  which  connect  it  with 
the  faucial  tonsils,  and  when  it  is  enlarged  it  is  very  much  less  so 
than  the  nodules.  Indeed,  it  seems  to  be  a  fact  that  when  the  lin- 
gual tonsil  is  enlarged,  and  the  associated  nodules  are  connected 
with  pus  tonsils  above,  the  nodules  are  apt  to  be  several  times 
larger  than  the  lingual  tonsil. 

We  believe  that  the  free  ends  of  the  lingual  branches  are  much 
more  often  the  cause  of  pressure-cough  in  adults  than  is  the  lingual 
tonsil  which  is  usually  credited  with  it.  This  has  occasionally  been 
interestingly  illusti'ated  in  the  subjects  of  long  standing  irritative 
cough  who  were  almost  instantly  relieved  by  the  emptying  of 
crypts  in  the  nodular  tissues  which  were  lying  in  contact  with  the 
epiglottis. 

Pus  is  not  often  found  in  the  nodules.  We  have  opened  abscesses 
in  several  trunk  specimens,  but  have  not  seen  pus  elsewhere  in 
those  structures.  The  necrotic  tissue  is  practically  all  in  the 
crypts,  and  in  many  of  them  it  is  so  tightly  locked  in  by  the  con- 
stricted mouths,  that  it  seems  almost  as  if  it  was  sealed  in,  for  in 
order  to  rupture  such  crypts  in  a  fresh  specimen  it  is  necessary  to 
apply  heavy  pressure  to  the  sides  of  the  nodules.  As  the  lymphoid 
nodules  described  in  this  paper  were  believed  to  be  devoid  of  lymph 
paths  or  crypts  and  also  of  capsules,  objection  has  been  made  to 
their  being  classed  as  tonsils.  Both  of  the  missing  links  have  been 
found  to  be  cryptic,  or  in  hiding,  and  as  we  now  know  that  all  the 
elements  which  characterize  the  faucial  tonsils  are,  with  a  some- 
what different  arrangement  and  grouping,  also  present  in  the 
nodules,  it  would  seem  to  be  entirely  correct  to  place  them  in  the 
tonsil  class.  As  they  are  in  truth  but  offshoots  or  branches  of  the 
faucial  tonsils,  it  may  come  to  be  a  habit  to  speak  of  them  as  parts 
of  the  faucial  tonsils,  instead  of  separate  structures.  But  future 
developments  will  affect  their  proper  classification. 

DIAGNOSIS. 

By  depressing  the  tongue  far  back  upon  its  base  the  lingual 
branches  and  the  upper  parts  of  the  nodular  trunks  will  be  directly 
exposed.     The  tonsil  lamp  is  then  made  to  slide  along  behind  the 
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ridges  of  tissue  to  produce  in  its  passage  a  luminous  display  of  the 
pathologic  conditions  in  every  part  of  ihem.  If,  however,  the 
fauces  are  too  irritable  even  to  permit  the  manipulation  just  de- 
scribed, then  the  condition  in  a  nodule  can,  with  a  fair  degree  of 
accuracy,  be  determined  by  ascertaining  the  condition  in  its  asso- 
ciated tonsil,  for  a  situation  in  which  the  lamp  cannot  be  quickly 
slipped  behind  a  tonsil  is  scarcely  conceivable.  If  the  diseased 
condition  of  the  tonsil  is  extensive  enough  to  give  a  uniform  bright 
rose-shade  of  color  in  transillumination,  it  is  a  fair  assumption  that 
in  subjects  above  the  age  of  six  or  eight  years,  filled  retention 
crypts,  varying  in  a  general  way  in  number  and  size  according  to 
the  age  of  the  subject  and  the  extent  of  the  disease  in  the  tonsil, 
are  present  in  its  annexed  nodule. 

ENUCLEATION  OF  THE  NODULES,  PUNCTURE  AND 
CURETTAGE. 

The  key  to  the  method  of  enucleating  the  pharyngeal  nodules  at 
any  age  and  the  nodular  trunks  and  their  pharyngeal  branches  in 
adults,  lies  in  a  block  molded  to  fit  over  the  angle  and  under  the 
lower  edge  of  the  jaw  in  such  a  way  that  it  will  serve  as  a  resist- 
ing wall,  or  outside  runway,  for  an  undercutting  scoop  of  the  arc  of 
the  Sluder  guillotine. 

The  block  duty  usually  falls  to  the  anesthetist.  After  the  block- 
mold  is  in  place,  the  forefinger  of  the  free  hand  of  the  operator  is 
introduced  into  the  fauces  to  press  the  tonsil  firmly  outward  and 
downward  upon  the  nodule  to  be  removed.  The  guillotine,  with 
the  flat  surface  of  the  shaft  in  a  horizontal  position,  is  then  intro- 
duced obliquely  into  the  mouth  and  dipped  gently  downward  over 
the  side  of  the  base  of  the  tongue,  close  to  the  end  of  the  forefinger 
pressing  upon  the  tonsil,  until  the  arc  meets  with  the  resistance  of 
the  pharyngoepiglottic  fold.  The  edge  of  the  shaft  is  then  pressed 
forward  deeply  into  the  base  of  the  tongue  as  near  its  outer  limit 
as  possible.  The  arc  is  now  pressed  outward  with  moderate  firm- 
ness in  order  to  sink  it  into  the  tissues  below  the  free  end  of  the 
nodule,  and,  while  maintaining  the  pressure  of  the  shaft  against 
the  tongue,  the  arc  is  drawn  slowly  upward  along  the  block-sup- 
ported wall  toward  the  finger  pressing  upon  the  tonsil. 

Upon  reaching  the  inferior  pole  the  upward  movement  of  the 
arc  is  checked  and  at  the  same  instant  it  is  pressed  hard  against 
the  ramus  of  the  jaw  to  maintain  its  hold  upon  the  stretched  mu- 
cous membrane  of  the  lateral  wall  of  the  pharynx.  That  membrane 
IS  highly  elastic  and  is  drawn  under  the  nodule  in  ridges,  like  the 
wake  of  a  moving  hull,  and  put  under  considerable  strain  as  the 
lower  end  of  the  nodule  is  doubled  under  itself  by  the  arc.  The 
finger  holding  the  tonsil  is  then  slipped  down  to  the  dislocated 
nodule  overhanging  the  arc,  to  manipulate  it  into  the  grip  of  the 
blade  of  the  guillotine — when  after  a  half  minute  of  compression 
it  is  cut  off  and  the  guillotine  withdrawn. 

A  pharyngeal  nodule  is  removed  after  a  tonsillectomy — the  block- 
mold  being  in  position  outside  of  the  neck — by  a  scoop  of  the  arc 
of  the  guillotine  upward  against  a  resisting  finger  held  in  the  lower 
part   of  the  empty  tonsillar  fossa,  where  it  also  may  be  made  to 
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assist  in  manipulating  the  dislocated  tissues  into  the  grip  of  the 
blade. 

While  enucleation  of  the  lingual  branches  with  their  capsules  is 
most  appealing  to  our  ideas  of  completeness,  it  is  possible  that  a 
less  thorough  removal  of  them  will  be  quite  as  effective  in  obliter- 
ating the  retention  crypts,  and  also  that  the  resulting  wound  will 
be  less  liable  to  inflammatory  reaction  during  the  healing  process. 
An  incision  from  the  free  end  to  the  trunk  made  midway  between 
the  capsule  and  the  upper  surface  would,  in  a  fully  developed 
nodule,  undercut  many  crypts  and  probably  convert  the  remainder 
into  more  or  less  wide-mouthed  cups  which  could  never  again 
entrap  foreign  material.  A  very  promising  plan  of  accomplishing 
the  midway  severance  of  those  tissues  is  to  shave  off  their  tops 
with  the  guillotine,  for  with  it  the  alignment  is  more  accurately 
made,  compression  can  be  practiced,  and,  if  the  lymphoid  masses 
are  not  drawn  through  the  fenestrum  of  the  instrument,  there  is 
no  danger  of  wounding  the  subjacent  tissues  or  the  numerous  small 
varices  which  in  adults  often  overlap  the  bases  of  the  nodules.  In 
all  the  subjects  operated  upon  for  the  removal  of  infratonsillar 
nodules,  the  somewhat  surprising  and  altogether  pleasihg  fact  has 
been  that  the  blood  loss  from  that  source  during  operations  was 
negligible,  apparently  adding  little  or  nothing  to  the  drain  of  the 
tonsil  and  adenoid  procedure,  and  also  that  there  has  been  no  post- 
operative hemorrhage,  no  deterrent  effect  upon  recovery  from  the 
enlargement  of  the  pharyngeal  wound  and  no  added  pain  during 
the  healing  process.  Indeed,  the  clinical  picture  following  tonsil 
and  adenoid  operations  including  the  removal  of  the  nodules,  has 
been  the  same  as  the  familiar  picture  after  similar  operations 
without  the  removal  of  nodules.  The  above  statement  is  based 
upon  a  "follow  up"  of  most  of  the  patients  from  whom  nodules  were 
removed,  but,  of  course,  we  are  not  yet  in  a  position  to  determiaie 
whether  there  are  to  be  late  postoperative  effects.  The  operations 
for  the  removal  of  nodules  were  all  performed  under  general  anes- 
thesia while  the  patients  were  in  both  recumbent  and  upright  posi- 
tions. Much  of  the  best  results  were  obtained  in  the  upright  posi- 
tion, as  the  gravid  tongue  not  only  permitted  an  easier  manipula- 
tion of  its  base  but  greatly  broadened  the  operative  field.  We  pre- 
sume the  nodules  can  be  enucleated  under  local  anesthesia,  but  a 
consideration  of  that  feature  of  the  subject  has  not  yet  been 
reached.  Where  operation  is  not  perfonned,  nearly  perfect  results 
can  be  obtained  by  puncture  through  the  sides  of  the  crypts  and 
curettage  of  all  nodular  structures. 

Skilful  curettage  is  an  art  which  requires  considerable  practice 
to  acquire,  but  the  value  of  the  method  as  a  conservative  measure 
makes  it  worth  the  while  to  develof),  if  possible,  the  deftness  needed 
for  the  procedure.  For  high  walled,  narrow  topped,  jellylike  lin- 
gual branches,  in  which  the  crypts  are  long  and  their  openings 
n\inute,  an  effective  method  of  emptying  the  crypts  is  by  com- 
pressing the  nodules  with  an  oval  sponge-stick  and  then  expressing 
the  cryptic  contents. 

DISCUSSION   OF   DR.   FRENCH'S    PAPER. 
Dr.  D.  Bryson  Delavan,  New  York:  This  splendid  contribution  of 
Dr.  French  is  the  result  of  long  continued,  painstaking,  exhaustive 
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work.  It  is  presented  not  a.s  a  theory,  but  as  a  series  of  abundantly 
demonstrated  scientific  facts.  It  is  a  valuable  addition  to  the  estab- 
.  lished  knowledge  of  the  anatomy  and  pathology  of  the  lymphoid 
elements  of  the  lower  pharynx.  In  the  clearness  and  force  of  the 
presentation,  the  convincing  character  of  the  pathologic  speci- 
mens exhibited  and  the  beauty  of  the  illustrations,  the  association 
has  rarely  received  a  contribution  of  equal  merit.  I  have  had  the 
privilege  of  following  Dr.  French's  investigations  for  a  long  while. 
The  practical  application  of  his  ideas  has  proved  their  truthfulness 
and  well  established  their  value. 

Dr.  Greenfield  Sluder,  St.  Louis,  Mo.:  Upon  the  introduction  of 
Dr.  French's  tonsilloscope,  five  or  six  years  ago,  I  predicted  that  it 
had  a  future  capable  of  great  development.  This  work  is  the  result 
of  careful,  painstaking  and  industrious  investigation.  The  nodules 
spoken  of  seem  to  be  in  close  proximity  to  the  lingual  mass  and 
cross  over  behind  the  lingual  fossa.  In  five  or  ten  years  these 
masses  fill  up  and  practically  reproduce  the  entire  tonsil. 

Dr.  Henry  L.  Swain,  New  Haven,  Conn.:  There  are  two  or  three 
points  that  I  should  like  to  make.  The  first  is  that  we  are  told 
that  all  the  new  work  is  being  done  by  the  young  men;  but  this 
wonderful  piece  of  work  is  done  by  one  of  our  oldest  members. 
Another  point  is  that  this  tissue  is  definitely  encapsulated  and 
mechanically  loosens  upon  enucleation.  As  to  the  location  of  the 
nodes:  I  have  been  a  little  in  doubt  as  to  where  they  are  located. 
It  is  not  clear  to  me  what  the  lateral  column  of  the  pharynx  has  to 
do  with  the  situation,  but  we  have  to  deal  with  groups  of  lymphoid 
tissue,  which  seems  to  be  identical  with  the  pharyngeal  and  lingual 
tonsil.  This  structure  has  the  same  ill  effect  upon  the  system  as 
the  tonsil  and  the  importance  of  removal  is  equal  in  value  to  that 
of  the  tonsil  in  any  other  situation. 

Di'.  George  L.  Richards,  Fall  River,  Mass.:  I  would  like  to  express 
my  personal  thanks  to  Dr.  French  for  this  splendid  contribution, 
coming  as  it  does  from  one  who  has  been  a  member  of  this  associa- 
tion for  forty-one  years. 

Dr.  French,  closing  the  discussion,  expressed  his  appreciation 
of  the  gratifying  and  eloquent  remarks  on  the  paper  by  Dr.  Dela- 
van  and  Dr.  Swain.  He  was  glad  to  learn  that  the  description  of 
the  nodules  alone  had  been  sufficient  to  enable  Dr.  Sluder  readily 
to  find  an  explanation  of  the  recurrent  tonsil  or  infiltrate,  for.  as 
with  many  other  features  contained  in  the  body  of  the  paper,  that 
was  not  brought  forward  in  the  necessarily  limited  presentation  of 
the  subject.  As  to  age,  referred  to  by  Dr.  Richardson,  the  present 
outlook  was  that  many  more  years  must  be  added  to  his  score  be- 
fore he  could  even  begin  to  comprehend  its  existence. 
An  Unusual  Type  of  Nasal  Tuberculosis. 
By  DR.  GEORGE  E.  SHAMBAUGH,  Chicago.  111. 

Read  by  title. 
A  Case  of  Multiple  Strictures  of  the   Esophagus.   Apparently   Cured 
by    Repeated   Dilatation  with    Graduated    Bougies. 
By  CLEMENT  F.  THEISEN,  M.  D.,  Albany,  N.  Y. 

Female,  aged  51,  under  care  by  the  writer  for  eight  months.  She 
had  been  unable  to  swallow  anything  but  liquids  for  the  past  year. 
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She  had  lost  28  pounds  in  weight,  and  was  markedly  cachectic. 
She  traced  her  difficulties  to  the  accidental  swallowing  of  a  small 
amount  of  the  fluid  contained  in  a  bottle  of  smelling  salts,  about 
two  years  ago. 

The  difficulty  in  swallowing  became  gradually  worse  until  for 
the  last  year  she  could  swallow  only  liquid  food,  and  that  often 
with  difficulty. 

fJxamination,  both  fluoroscopic  and  with  X-ray  plates,  showed 
five  distinc*;  strictures,  the  first  about  the  cricoid  and  the  other  four 
almost  oqu?.i  distances  apart,  the  lowest  about  2i^  inches  above  the 
stomach. 

After  a  period  of  rest  a  small,  very  flexible,  metal  bougie  was 
passed  through  the  first  stricture.  This  was  repeated  several  times 
before  any  attempt  to  pass  through  the  others.  She  was  able  to 
take  a  little  more  liquid  nourishment  after  the  first  few  weeks. 
During  the  next  six  weeks  the  other  strictures  were  successfully 
passeii.  the  lowest  one  causing  the  greatest  difficulty.  Increasing 
sizes  were  used  until  an  almost  normal  size  could  be  introduced. 

The  patient  gained  rapidly,  her  weight  became  normal,  and  is 
able  to  take  three  full  meals  a  day. 

Dilatation  was  practiced  every  two  week.s  with  fairly  soft  flexible 
fibre   bougies. 

The  writer  calls  attention  to  the  need  of  dilatation  over  a  long 
period  of  time  before  it  may  be  regarded  as  cured. 

Report  of  a  Case  of  Syphilis,  Vincent's  Angina  and  Sarcoma  of  the 

Pharynx,    Following    Each   Other  in   the   Order   Named. 

By  CLEMENT  F.  THEISEN,  M.  D.,  Albany,  N.  Y. 

Male,  aged  38,  had  deep  ulceration  almost  covering  the  surface 
of  both  tonsils.  Wassermann  was  positive,  syphilitic  history  not 
obtained.  lodid  of  potash  given,  but  the  ulcerative  process  ex- 
tended. 

Vincent's  angina  was  now  apparent,  being  confirmed  by  an  exam- 
ination of  the  smears.  In  spite  of  vigorous  treatment,  including 
salvarsan,  the  process  extended. 

He  then  developed  a  large  very  hard  mass  in  the  left  side  of  the 
neck.  A  piece  of  the  very  firm  nodular  mass  from  the  edges  of  the 
tonsillar  ulceration  was  removed,  and  upon  examination  proved  to 
be  a  round  celled  sarcoma. 

Serious  hemorrhages  from  eroded  blood  vessels  took  place.  The 
nodular  mass,  which  broke  down  rapidly,  extended  to  the  base  of 
the  tongue  and  finally  intc  the  larynx,  and  the  patient  died  soon 
thereafter. 

This  case  is  reported  because  of  the  unusual  combination  of  dis- 
eases; the  writer  believes  this  occurs  more  frequently  than  the 
records  show. 

DISCUSSIONS  OF   DR.   THEISEN'S   PAPER. 

Dr.  Francis  R.  Packard,  Philadelphia,  Pa.:  I  had  a  similar  case 
to  the  second  one  reported  by  Dr.  Theisen.  It  had  been  diagnosed 
as  quinsy  and  there  was  an  ulcer  where  the  incision  had  been 
made.     Wassermann  was  strongly  positive,  salvarsan  was  injected 
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and  three  weeks  later  the  throat  condition  was  very  much  worse. 
Removing  a  portion,  the  pathologist  diagnosed  it  round  celled  sar- 
coma. Coley's  fluid  was  given  with  beneficial  re:-;ults  as  far  as  the 
sarcoma  was  concerned. 

Dr.  James  E.  Logan.  Kansas  City,  :\Io. :  I  do  not  think  it  of  any 
advantage  to  the  patient  to  administer  salvarsan  without  being 
absolutely  certain  of  the  specific  nature  of  the  lesion. 

Dr.  Thomas  H.  Halsted,  Syracuse,  N.  Y.:  A  young  man  came  to 
me  with  beginning  ulcer  of  the  throat.  In  spite  of  salvarsan  and 
the  iodids  he  grew  steadily  worse,  and  the  ulceration  extended 
to  the  soft  palate,  then  he  lost  the  whole  roof  of  the  mouth,  nasal 
bone  and  external  nose.  Section  removed  showed  round-celled 
sarcoma.  The  man  denied  ever  having  syphilis.  He  died  within 
three  months.  I  think  other  conditions  than  syphilis  caused  a 
positive  Wassermann  at  times. 

Dr.  John  E.  Mackenty,  New  York:  I  have  seen  three  cases  in  the 
clinic  in  which  there  was  sarcoma  of  the  neck  or  throat.  There 
was  a  positive  Wassermann,  but  the  lesion  did  not  clear  up  with 
specific  treatment.  I  don't  believe  a  positive  Wassermann  is  to 
be  taken  absolutely  seriously. 

Dr.  Lewis  A.  Coffin,  New  York  City:  I  cannot  but  feel  that  the 
underlying  cause  in  Dr.  Theisen's  case  was  lues:  we  not  unfre- 
quently  have  cases  showing  specific  lesions  and  positive  Wasser- 
mann that  fail  to  respond  to  the  most  thorough  antispecific  treat- 
ment, these  cases  often  have  at  some  point  a  focal  infection.  If  the 
latter  be  cleared  up  by  ordinary  means  the  specific  symptoms  clear 
up  and  the  blood  becomes  negative  to  the  Wassermann  test. 

Dr.  Hanau  W.  Loeb,  St.  Louis,  Mo.:  1  recall  my  experience  with 
certain  cases  of  Vincent's  angina  in  the  army,  in  which  there  was 
no  way  of  differentiating  from  syphilis  except  by  the  course  of  the 
disease. 

Dr.  W.  B.  Chamberlin,  Cleveland,  Ohio:  We  do  get  cases  of  Vin- 
cent's angina  complicating  syphilis.  In  a  recent  case  we  made  a 
diagnosis  of  Vincent's  angina  of  the  left  tonsil.  Microscopic 
examination  showed  spirillae  and  fusiform  bacilli.  The  case  cleared 
up  under  salvarsan.  Subsequently  the  characteristic  rash  of 
syphilis  developed  and  we  found  that  there  had  been  a  primary 
sore  on  the  tonsil.  The  condition  was  masked  by  the  complicating 
Vincent's.  The  primary  sore  had  been  acquired  during  what  our 
patient  was  pleased  to  call  his  vocation. 

Dr.  H.  L.  Swain,  New  Haven,  Conn.:  I  think  Dr.  Theisen's  first 
case  should  not  go  without  mention.  We  have  all  had  these  cases 
of  multiple  stricture  of  the  esophagus  and  work  as  hard  over  those 
cases  as  over  anything  we  do.  I  had  one  case  of  complete  stricture. 
The  patient  disappeared  and  later  was  seen  after  an  operation  in 
which  someone  had  tried  to  reach  the  stricture  through  an  exter- 
nal opening.  The  esophagus  passed  below  the  cricoid;  lower 
down  there  was  complete  stricture  behind  the  arch  of  the  aorta. 
I  dilated  with  a  bougie,  and  the  patient  began  to  take  liquid  nour- 
ishment. I  tried  to  pass  a  flexible  tube  into  the  stomach  and  the 
patient  immediately  complained  of  pain.  The  stomach  tube  had 
apparently  ruptured  adhesions  between  the  posterior  side  of  the 
stricture,  and  she  developed  an  empyema.  Resection  of  the  ribs 
was  done  and  she  nearly  died.     Finally  a  complete  stricture  super- 
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veiled.  The  patient  is  a  young  girl  of  17,  and  I  shall  do  all  I  can 
to  avoid  for  her  the  fate  of  passing  a  long  life  of  having  to  be  fed 
through  a  gastrostomy  opening. 

Dr.  D.  Crosby  Greene,  Boston,  Mass.:  I  understood  in  these  cases 
Dr.  Theisen  say  that  radium  never  did  any  good.  I  would  take  ex- 
ception that  statement.  In  my  experience  remarkable  improve- 
ment has  occurred  in  many  cases  of  this  type. 

Dr.  Theisen,  closing  the  discussion:  I  want  to  correct  an  error  in 
the  title  of  my  paper.  It  says  "cured,"  but  I  would  like  to  change 
that  to  "apparently  cured."  These  cases  do  recur.  Dr.  Swain's 
case  reminds  me  of  a  procedure  which  you  may  have  tried.  I  saw 
a  child  with  complete  stricture  of  the  esophagus,  after  swallowing 
caustic  potash.  The  child  had  a  gastrostomy  done  in  the  hospital, 
by  one  of  the  surgeons,  and  we  finally  got  a  piece  of  fine  whalebone 
through  from  above  attached  to  a  ligature,  and  we  then  sawed 
through  the  stricture.  It  was  many  months,  however,  before  the 
gastrostomy  wound  could  be  closed.  The  child  swallowed  fairly 
well  after  a  while.  As  regards  syphilis  and  Vincent's  angina,  I 
think  often  syphilis  makes  a  good  foundation  for  the  Vincent's 
angina  to  be  grafted  on.  One  is  subsequent  to  the  other,  or  they 
often  occur   together. 

SYMPOSIUM  ON  RADIUM. 

Treatment   of    Epithelioma   of   the    Larynx    by    Radium. 

By  DR.  H.  H.  JAXEWAY,  New  York. 

Read  by  title. 

Dosage  and   Methods  of  Treatment. 
By  PROFESSOR  WILLIAM  DUANE,  Harvard  University. 

In  deciding  upon  the  details  of  an  application  of  radium,  or  of  any 
of  the  radioactive  substances  to  a  case  of  malignant  disease,  one 
must  bear  in  mind  the  general  principles  underlying  the  methods  of 
radiotherapy.  There  is  no  evidence  that  rays  from  radioactive  sub- 
stance can  transform  tumor  cells  directly  into  normal  cells.  The 
fundamental  principle  of  radio  treatment  appears  to  be  one  of  de- 
struction. The  rays  from  the  radioactive  substance  destroy  the  tumor 
cells  either  by  passing  through  them  and  exerting  a  direct  action 
on  them,  or  by  cutting  off  their  supply  of  nutrition;  just  as  invad- 
ing armies  are  destroyed  either  by  shooting  individual  soldiers,  or 
by  cuttting  otf  their  food  supply.  In  order  to  destroy  a  tumor  by 
radiation  we  must  fill  the  tumor  and  part  of  the  surrounding  healthy 
'issue  with  rays  sufficiently  intense  to  kill  the  tumor  cells,  but  at 
the  same  time  we  must  avoid  too  great  destruction  of  the  normal 
tissues.  The  problem  becomes  largely  one  of  solid  geometry.  The 
source,  or  sources,  of  radiation  must  be  placed  in  such  positions 
in  or  near  the  lesion  as  to  produce  the  required  effects  thi'oughout 
the  volume  of  the  tumor. 

The  primary  effect  of  the  passage  of  radioactive  rays  through 
a  substance  appears  to  be  the  ejection  of  atoms  of  electricity 
(called  electrons  from  the  atoms  of  ordinary  matter.  As  a  secondary 
effect  a  regrouping  of  the  atoms  takes  place.     For  instance,  if  the 
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rays  pass  through  water,  H^O,  they  split  up  the  water  in  molecules, 
and,  as  a  regrouping  of  the  atoms,  we  get  molecules  of  hydrogen, 
H;  of  oxygen,  O..;  of  hydrogen  peroxid.  H^O;,  etc.  Just  what 
regrouping  of  atoms  take  place  when  the  rays  pass  through  living 
tissue  we  do  not  know,  and,  in  the  nature  of  the  case,  are  not  likely 
to  find  out,  until  we  have  learned  more  about  the  actual  distribu- 
tion of  the  atoms  before  the  rays  passed  through  them. 

Although  we  do  not  understand  the  mechanism  of  the  effects 
produced  by  rays  on  living  cells,  we  do  know  something  about  the 
gross  behavior  of  tumors  after  radiation.  One  of  the  most  import- 
ant effects  due  to  rays  appears  to  be  a  retardation  of  the  growth  of 
the  tumor.  This  retardation  may  last  for  many  generation  of  cells 
after  the  generation  that  has  actually  received  the  radiation.  The 
retardation  effect  is  of  great  value  in  cases  where  the  situation  of 
a  tumor  does  not  allow  its  complete  destruction  or  removal.  The 
direct  action  of  rays  from  a  radioactive  substance  on  a  cell  appears 
to  be  more  pronounced  during  mitosis  than  at  other  times.  For 
this  reason  prolonged  radiation  ought  to  be  more  effective  than 
short  radiation,  for  there  would  be  more  chance  of  catching  a 
greater  number  of  cells  during  their  most  vulnerable  period  in  the 
former  than  in  the  latter  case.  Over  five  years  ago  I  used  a  method 
of  treating  certain  types  of  malignant  disease  with  radioactive 
substances,  which  has  the  following  advantages:  (a)  the  active 
sources  of  the  rays  may  be  placed  and  kept  in  position  with  con- 
siderable precision,  thus  ensuring  an  accurate  distribution  of  the 
radiation  throughout  the  tumor;  (b)  very  little  effect  is  produced 
in  normal  tissue  at  a  short  distance  from  the  source  of  the  rays: 
and  (c)  the  length  of  the  treatment  may  be  prolonged  continuously 
for  days,  weeks  or  even  months.  The  method  consists  in  intro- 
ducing very  minute  glass  tubes  containing  a  very  small  quantity 
of  radium  emanation  (often  less  than  one  millicurie)  into  the  tumor 
itself  through  a  tro<?ar.  The  tubes  and  emanations  are  left  in  place 
until  most,  or  practically  all  of  the  emanation  has  disappeared. 
As  is  well  known  half  of  a  given  quantity  of  emanation  disappears 
in  slightly  less  than  four  days,  so  that  in  this  way  the  tumor  tissue 
may  be  subjected  to  weak  radiation  lasting  a  long  time. 

The  emanation  in  the  tubes  transforms  itself  into  substances 
called  radium  A,  B  and  C,  Radium  B  and  C  (not  the  emanation, 
nor  radium  A)  produce  the  rays  that  are  used  in  therapy.  The 
walls  of  the  glass  tubes  being  very  thin  the  radiation  passes  easily 
through  them,  and  is  absorbed  in  the  tissues  immediately  sur- 
lounding  them — most  of  it  within  6  or  7  mm.  of  the  tubes.  Hence 
by  accurately  placing  the  tubes  in  position  the  radiation  can  be 
confined  to  the  required  volume  of  tissue  with  precision. 

Owing  to  the  fact  that  most  of  the  radiation  is  absorbed  close  to 
the  tubes,  very  little  effect  is  produced  at  a  distance  from  them. 
Normal  tissue  appears  to  be  able  to  withstand  indefinitely  the  weak 
rays  that  reach  a  distance  of  10  or  15  mm.  from  the  tubes.  Thus 
excessive  destruction  of  healthy  tissue  may  be  avoided,  if  the  tubes 
are  properly  placed. 

In  certain  types  of  cases,  which  are  particularly  well  suited  to  it. 
the  method  appears  to  be  the  best  procedure  to  follow  in  applying 
radioactive  substances  to  malignant  disease. 
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This  method  has  been  extensively  used  in  our  own  hospital  and 
in  the  Memorial  Hospital,  New  York. 

Factors   Influencing  the  Quantitative    Effects  of   Radiation. 
By  DR.  WILLIAM  T.  BOVIE,  Harvard  University. 

For  every  treatment  in  radiotherapy  the  clinician  must  decide 
the  following  question: 

Under  a  given  set  of  conditions,  what  exposure  must  I  give  to 
produce  the  desired  effects?  The  decision  is  frequently  a  mere 
guess,  for  many  more  factors  are  involved  in  the  dosage  of  radio- 
therapy than  are  involved  in  the  dosage  of  chemotherapy,  and 
chemotherapeutics  can  scarcely  be  classed  as  an  exact  science. 

The  students  of  photography  have  very  successfully  solved  the 
dosage  problem  for  the  blackening  of  the  photographic  plate.  Un- 
doubtedly there  is  much  which  the  clinician  may  learn  from  them. 
With  the  speed  of  the  plate  determined  and  stamped  on  the  box, 
formula  given  for  making  up  developers  and  fixing  solutions,  full 
directions  as  to  temperature  control,  duration  of  development,  etc., 
the  only  thing  left  to  the  judgment  of  the  photographer  is  the 
intensity  of  the  light  to  which  the  plate  is  exposed,  and  even  here 
he  has  been  provided  witht  chemical  devices,  actinometers,  for 
accurately  measuring  the  power  which  the  light  has  to  bring  the 
silver  bromide  of  the  photographic  film  into  the  developable  con- 
dition. 

It  is  not  always  convenient  in  clinical  problems  to  measure  the 
intensity  of  radiations  at  the  place  where  they  are  absorbed,  but 
when  a  point  source  is  used,  if  the  intensity  of  the  radiation  is 
known  at  any  one  distance  from  the  source,  it  is  possible  by  means 
of  Lambert's  "inverse  square  law"  to  calculate  the  intensity.  This 
does  not  apply,  however,  to  other  than  point  sources,  nor  to  sources 
of  the  corpuscular  radiations  A  and  B  rays.  By  exploring  with 
photographic  paper  as  an  actinometer  I  have  measured  the  intensity 
of  the  radiation  about  small  cylindrical  sources,  such  as  glass  tubes 
containing  radium  emanation  and  have  constructed  diagrams  of 
surfaces  of  equal  intensity. 

It  is  not  sufficient  to  know  only  the  intensity  of  the  radiation. 
One  of  the  oldest  laws  in  photochemistry  is  Grotthus'  law  which 
states  that  "it  is  only  that  fraction  of  the  rays  which  is  absorbed 
that  is  effective  in  bringing  about  a  photochemical  change.''  It  is 
necessarj',  therefore,  to  know,  besides  the  intensity  of  the  radiation, 
the  fraction  of  the  rays  which  wuU  be  absorbed.  Again  using 
photographic  paper  as  an  actinometer  and  beeswax  as  a  typical 
homogeneous  absorbing  medium,  I  have  constructed  charts  and 
diagrams  showing  radiation  intensities  within  such  an  absorbing 
medium  when  it  encloses  a  tube  of  radium  emanation  as  a  source 
for  rays. 

Photography  would  not  be  possible  if  manufacturers  possessed 
no  method  of  measuring  and  indicating  the  sensitiveness  of  their 
plates  to  light.  It  would  undoubtedly  help  tremendously  if  we 
possessed  a  similar  sensitometry  for  tissues.  (Dr.  Bovie  then  dis- 
cussed the  methods  of  sensitometry  of  the  photographic  plate,  and 
showed  how  these  methods  may  be  applied  directly  to  the  sensi- 
tometry of  tissues.) 
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In  order  to  arrive  at  a  mathematic  expression  giving  the  rela- 
tionship between  the  exposure  and  the  physiologic  effect,  it  will 
be  necessary  to  have  a  tenn  for  the  intensity  of  the  radiation,  a 
term  for  the  amount  of  energy  required  to  produce  the  particular 
change  sought  in  a  single  cell  or  tissue  element,  a  term  expressing 
the  absorption  index  of  the  tissue  to  the  particular  radiation  used, 
a  term  showing  the  concentration  of  the  unalfected  cells  or  ele- 
ments of  tissue,  and  a  term  expressing  the  number  of  cells  or 
elements  already  altered  by  the  exposure.  It  may  be  shown  that 
an  expression  of  this  kind  leads  to  the  conclusion  that  the  effect 
produced  should  vary  with  the  logarithm  of  the  exposure  (intensity 
times  the  time). 

It  follows,  therefore,  that  a  short  exposure  is  relatively  more 
elTective  than  a  long  exposure. 

One  other  term  must  be  introduced  into  such  a  mathematical 
expression,  namely,  a  term  which  the  photographer  calls  "the  factor 
of  development."  The  initial  photochemical  change  latent  image, 
produced  by  the  exposure  cannot  be  detected.  It  is  only  after  a 
period  of  development,  in  therapy  a  period  of  physiologic  change, 
that  the  effects  of  the  radiation  are  manifest.  Unfortunately  at  the 
present  time  we  are  quite  ignorant  of  the  nature  of,  and  the  laws 
which  govern,  the  rate  of  these  physiologic  change.^.  It  is  for 
this  reason  that  many  of  the  results  of  radiation  treatment  are 
charged  to  the  idiosyncrasies  of  the  patient. 

It  is  a  step  in  advance  to  formulate  a  problem  even  if  we  are 
unable  to  solve  it. 

The   Results   of  Treatment   of   Malignant    Disease   cf  the    Upper   Air 
Tract  by   Radiation. 

(From  the  Clinic  of  the  Huntington  Memorial  Hospital,  Boston.) 
By  D.  CROSBY  GREENE,  M.  D. 

In  treating  carcinoma  of  the  larynx  with  radium,  we  are  con- 
fronted at  the  outset  with  the  problem  of  making  accurate  applica- 
tions of  the  desired  dosage  to  the  exact  location  required.  Owing 
to  the  intolerance  of  the  larynx  to  foreign  bodies  and  the  involun- 
tary movements  of  gagging,  swallowing,  and  coughing,  even  after 
thorough  cocainization,  such  accurate  application  is  no.t  practicable 
by  any  method  of  surface  application  from  within.  I  believe  that 
some  improved  method  of  insertion  will  prove  to  be  effective  in  a 
fair  proportion  of  cases  which  are  not  far  advanced. 

This  method  is  especially  applicable  to  the  cases  of  extrinsic 
cancer  involving  the  tissues  about  the  orifice  of  the  larynx  in  which 
complete  surgical  removal  would  involve  excision  of  the  tongue, 
total  extirpation  of  the  laiynx,  and  resection  of  the  upper  esopha- 
gus. 

In  cases  of  intrinsic  carcinoma,  operation  by  window  resection 
of  the  thyroid  cartilage,  leaving  the  wound  open  for  immediate  and 
subsequent  radiation,  is  an  effective  method  of  treatment  in  some 
cases. 

The  effectiveness  of  any  method  of  radiation  from  a  clinical 
standpoint,  depends  on  the  extent  of  destruction  of  tumor  tissue. 
While  the  tumor  cells  have  been  shown  to  be  less  resistant  to  the 
action  of  the  rays   than   normal   tissue,   in   order   to    furnish    suffi- 
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cient  strength  of  dosage  to  reach  those  tumor  cells  which  have 
invaded  normal  tissue  beyond  the  limit  of  gross  inspection,  some 
normal  tissue  also  must  be  destroyed  in  the  process.  Unfortu- 
nately, cartilage  which  forms  the  framework  of  the  larynx  although 
peculiarly  resistant  to  invasion  by  cancer,  is  especially  vulnerable 
to  the  rays.  Therefore,  as  a  result  of  radiation,  perichondritis  and 
necrosis  of  the  cartilage  is  likely  to  take  place,  resulting  later  in 
permanent  stenosis  of  the  laryngeal  passage. 

In  early  intrinsic  cancer,  surgical  treatment  by  thyrotomy  with- 
out radiation,  up  to  the  present  time  has  yielded  such  brilliant 
results  that  it  is  still  the  method  of  choice. 

The  speaker  presents  the  following  conclusions: 

1.  In  malignant  disease  of  the  regions  we  have  considered,  the 
chief  value  of  radium  lies  in  supplementing  rather  than  supplanting 
operation. 

2.  In  cases  of  extensive  extrinsic  laryngeal  carcinoma  about  the 
upper  orifice,  in  which  operative  removal  entails  excessive  opera- 
tive risk,  benefit  may  be  expected  in  a  small  proportion  of  cases 
by  radium  treatment  alone.  In  our  hands  the  method  of  insertion 
of  seeds  under  direct  inspection  has  been  the  most  effective  in 
such  cases. 

3.  In  early  intrinsic  carcinoma  of  the  larj-nx,  the  operation  of 
thjTotomy  and  excision  without  radiation  is  still  the  method  of 
choice.  This  conclusion  is  based  on  the  untoward  secondary  re- 
sults which  have  followed  in  certain  cas«s  caused  by  the  destruc- 
tive effects  of  active  radiation  on  the  cartilaginous  framework  of 
the  laiTux.  The  results  from  thyrotomy  in  early  cases  are  too 
favorable  to  lead  one  to  employ  radium  treatment  under  these 
circumstances.  In  moderately  advanced  cases,  however,  the  use 
of  radium  to  supplement  operation  is  advisable. 

4.  In  most  cases  palliative  results  in  the  way  of  retardation  of  the 
growth  and  relief  of  pain  may  be  expected  by  radium  treatment  in 
some  form. 

5.  In  advanced  upper  jaw  cases  treatment  by  operation  followed 
by  radiation  has  given  promising  results. 

DISCUSSION. 
Di\  D.  Bryson  Delavan:  From  personal  experience  as  well  as  that 
of  many  others  practically  interested  in  the  subject  with  whom  I 
have  conversed,  and  from  what  may  be  deduced  from  the  state- 
ments of  various  authorities  whose  views  upon  the  subject  have 
been  published,  it  would  seem  that  the  present  situation  with  regard 
to  the  value  of  radium  in  malignant  disease  of  the  upper  air  pass- 
ages may  be  thus  summarized: 

1.  The  histological  character  of  a  growth  to  which  radium  may 
be  applied  will  have  an  important  influence  upon  its  effect. 

2.  In  certain  types  of  malignant  growth  under  favorable  condi- 
tions, the  use  of  radium  may  effect  a  cure. 

3.  In  cases  where  the  prospect  of  a  cure  is  not  probable,  under 
the  use  of  radium  there  has  often  been  observed  a  distinct  tem- 
porary retrogression  of  the  growth. 

4.  Even  in  otherwise  hopeless  cases  radium  is  likely  to  relieve 
distressing  symptoms  of  pain,  discharge  and  their  attendant 
sequels. 
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Dr.  J.  Payson  Clark,  Boston,  Mass.,  showed  a  man,  ."3  years  old, 
who  has  had  a  large  tumor  involving  the  right  tonsil  and  adjacent 
structures,  clinically  diagnosed  as  sarcoma.  Later  a  small  piece, 
snipped  of¥  for  examination,  was  pronounced  by  the  microscopist 
"malignant   lymphoma." 

The  tumor  was  treated  by  imbedding  small  glass  tub^s  of  radium 
emanation  into  it.  The  tumor  was  compleetly  destroyed  after  four 
months'  treatment,  and  there  has  been  no  recurrence  a  year  and  a 
half  from  the  completion  of  the  treatment. 

Dr.  F.  E.  Hopkins,  Springfield,  Mass.,  presented  the  history  of 
a  boy  of  17,  native,  extraordinarily  tall  and  slender,  who  stated 
that  during  the  previous  summer  he  had  an  acute  infection  of 
his  throat,  "a  severe  tonsillitis,"  with  high  temperature  and  marked 
prostration.  A  prominent  symptom  was  difficulty  in  .swallowing, 
which  became  serious  because  of  interference  with  nutrition.  He 
was  taken  to  a  hospital  and  fed  by  tube,  and  bougies  were  passed 
to  dilate  the  supposed  stricture  of  the  esophagus.  This  was  con- 
tinued for  six  weeks,  the  patient  meanwhile  becoming  very  weak 
and  unable  to  sit  up.  X-ray  plate  showed  an  obstruction  near  the 
cricoid  cartilage,  displacing  and  closing  the  esophagus  from  the 
posterior  and  right  side.  The  question  of  an  abscess  was  consid- 
ered, palpation  showed  a  yielding  mass  but  not  a  fluid  content.  It 
was  then  suggested  that  this  growth  was  an  accessory  thyroid  and 
the  patient  treated  by  radium  and  X-ray.  The  technic  of  the  treat- 
ment is  fully  given,  with  illustrations  of  the  fluoroscopic  picture. 
There  was  a  steady  improvement  following  this  treatment,  the  pa- 
tient gained  30  pounds  in  weight  and  can  now  partake  of  food  in 
a  perfectly  normal  manner. 

DISCUSSION  ON  SYMPOSIUM. 

Dr.  C.  G.  Coakley,  New  York:  It  has  been  proven  experimentally 
and  clinically  that  while  there  is  a  partial  destruction  of  the  tis- 
sues of  the  pharynx  and  larynx  and  improvement  of  the  patient, 
there  is  apt  to  occur  suddenly  a  rapid  extension  and  increase  of 
the  growth,  such  as  occurs  in  no  other  way.  One  point  observed 
in  radium  treatment  of  the  nose  and  nasopharynx  is  the  extraordi- 
nary amount  of  pain  and  burning  produced  which  no  medication 
will  allay. 

I  have  had  eleven  cases  of  cancer  of  the  larynx  treated  by  ra- 
dium. In  one  of  them  the  growth  was  limited  to  one-half  of  the 
cord.  The  man  was  given  an  improperly  screened  dosage,  and 
while  the  growth  diminished  there  was  terrible  destruction  of 
tissue,  including  the  trachea. 

There  was  not  a  trace  of  epithelioma  found  at  autopsy.  There 
was  a  septic  bronchopneumonia  due  to  absorption  of  toxic  material. 
In  another  case  there  was  an  epithelioma  involving  the  upper  part 
of  the  larynx.  Tracheotomy  had  been  performed  two  weeks  pre- 
viously. Considerable  granulation  tissue  about  the  tube  was  ra- 
diumized,  leaving  a  healed  surface. 

Five  cases  of  fibroma  of  the  nasopharynx  did  remarkably  well. 
One  of  epithelioma  of  the  palate  had  a  recurrence  after  eight 
months.  One  case  of  constant  asthma  caused  by  nasal  polyps  was 
treated  by  radium  with  relief  of  the  asthma  and  disappearance  of 
the  polyps. 
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Dr.  H.  P.  Mosher,  Boston,  Mass.:  I  have  had  more  experience 
with  cancer  of  the  upper  jaw  than  with  cancer  of  the  larynx. 
Radium  has  proved  to  be  of  most  use  in  superficial  growths,  and 
in  growths  like  those  of  the  upper  jaw  that  have  been  made  super- 
ficial by  operation.  In  jaw  cases  I  am  strongly  against  opening 
into  the  mouth  if  it  can  be  avoided. 

Dr.  Harry  A.  Barnes,  Boston,  Mass. :  My  results  with  radium 
alone  have  been  uniformly  discouraging.  I  have,  however,  found 
it  an  invaluable  adjunct  to  operative  measures,  used,  immediately 
after  removal  of  the  growth,  on  the  whole  operative  field.  In  eight 
cases  of  malignant  disease  of  the  accessory  sinuses,  a  radium  tube 
of  35  to  40  milicuries  was  placed  in  the  center  of  the  postopera- 
tive pack  and  allowed  to  remain  there  throughout  convalescence. 
Subsequent  radium  treatments  were  given  through  an  opening  in 
the  cheek  made  by  cutting  away  a  triangular  flap  from  the  facial 
integument  at  the  end  of  the  operation.  These  radium  exposures 
were  given,  not  because  of  any  recurrence,  but  with  the  idea  of 
destroying  microscopic  particles  of  tumor  impossible  of  removal  by 
operation,  and  also  to  counteract  the  possible  tendency  of  meta- 
static formation  which  the  crushing  nature  of  the  operation  might 
have  produced.  Of  six  cases  of  carcinoma,  three  are  dead;  two 
are  alive  and  with  no  signs  of  rectirrence  after  26  and  17  months, 
respectively.  Two  cases  of  sarcoma  are  alive  and  without  recur- 
rence after  28  and  IS  months,  respectively.  There  was  one  death 
directly  attributable  to  operation.  Of  the  eighth  cases,  four  (50 
per  cent)  are  alive  and  without  recurrence  after  intervals  of  from 
17  to  28  months. 

Dr.  Harmon  Smith,  New  York:  I  regret  exceedingly  the  absence 
of  Dr.  Janeway,  as  he  had  embodied  in  his  paper  the  histories  of  a 
number  of  my  cases,  and  their  absence  lessens  materially  the  force 
of  my  remarks. 

My  earliest  cases  were  far  advanced,  and  it  became  often  neces- 
sary to  perform  a  tracheotomy  before  they  could  be  turned  over  to 
Dr.  Janeway,  and  all  these  went  on  to  their  doom  in  about  a  year 
and  one-half. 

Following  this  in  a  case  of  lymphosarcoma  of  the  tonsils  of  a  boy 
of  18,  I  had  removed  the  right  tonsil;  then  in  about  IS  months  a 
similar  involvement  of  the  left  occurred  and  was  removed,  and  then 
radium  was  applied.  He  remained  free  for  about  two  years,  and 
there  never  was  any  recurrence  in  the  pharynx,  but  there  was 
metastasis  in  the  chest  and  head,  and  he  ultimately  died. 

The  next  case  was  one  of  lymphosarcoma  of  the  tonsil.  There 
was  no  operation;  radium  was  applied,  and  though  observed  for 
two  years  there  was  no  evidence  of  return. 

The  next  two  cases  were  typical  nasofibroma.  The  first  in  a  boy 
of  16.  In  spite  of  repeated  removal,  and  the  Injection  of  monochlo- 
racetic  acid  the  recurrence  was  fearfully  rapid.  Radium  treatment 
at  several  intervals  had  no  effect  and  he  died  of  hemorrhage. 

The  second  case  was  of  the  same  character  as  the  first.  The 
patient  disappeared  and  did  not  return  for  about  a  year.  There  then 
was  a  marked  improvement  in  his  condition,  and  monochloracetic 
acid  was  again  injected  and  after  a  few  months  the  growth  had 
almost  entirely  disappeared. 
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The  next  in  the  series  are  those  of  cancer  in  the  larynx. 

It  occurs  so  frequently  that  patients  come  to  us  with  the  direct 
reque.st  for  radium  to  be  applied,  and  the  question  of  operation  is 
a  secondai-y  matter,  that  I  feel  the  need  for  calling  attention  to 
the  fact  that  the  cure  of  cancer  by  radium  has  been  unjustifiably 
advertised  to  the  laity.  In  many  cases  we  may  lose  the  crucial 
Importance  that  we  promptly  determine  exactly  what  radium  can 
moment  by  applying  radium  first.  It  is  certainly  of  the-  greatest 
do  and  likewise  ascertain  its  limitations. 

Dr.  J.  E.  Mackenty,  New  York,  presented  a  larynx,  which  shows 
the  effect  of  radium  treatment.  Radium  gas  was  injected  into  the 
larynx  direct  and  left  in.  Three  weeks  later  there  was  an  enor- 
mous edema  of  the  larynx,  tracheotomy  and  nasal  feeding  became 
necessary.  Septic  bronchitis  followed  and  operation  was  done 
under  local  and  general  anesthesia.  The  larynx  was  the  site  of  a 
large  abscess  cavity.     The  patient  made  a  rapid  recovery. 

Acute  Abscess  of  the  Lateral  Wall  of  the  Lower  Pharynx. 

By  DR.  CHARLES  W.   RICHARDSON,   Washington. 

The  speaker  described  an  unusual  type  of  abscess  of  the  laryngo- 
pharynx.  The  origin  of  it  was  uncertain.  Symptomalogic  char- 
acterized by  the  sudden  onset  and  the  severity  of  the  pain;  tume- 
faction not  manifest  until  the  second  or  third  day.  Pointing  takes 
place  deep  down  in  the  lateral  wall  of  the  lower  pharynx.  There  is 
little  alteration  of  voice  or  interference  with  breathing;  degluti- 
tion very  painful,  but  not  impossible.  Septic  temperature  of  mod- 
erate type.     Treatment:   Early  evacuation. 

DISCUSSION. 

Dr.  Henry  L.  Swain,  New  Haven,  Conn.:  In  1913  I  published  in 
the  Transactions  of  this  association  a  report  of  five  or  six  cases  of 
a  similar  nature,  which  I  called  abscesses  of  the  lateral  column 
of  the  pharynx.  There  was  marked  edema  of  the  larynx.  A  re- 
cent case  of  mine  had  no  edema  and  was  exactly  like  the  one  de- 
scribed by  Dr.  Richardson. 

Dr.  J.  E.  Mackenty,  New  York  City:  I  had  several  cases  of  this 
affection  last  winter.  In  one  there  was  danger  from  edema  of  the 
larynx  and  the  neck  was  opened.  I  believe  external  operation  is  far 
safer,  as  probing  for  pus  in  the  edematous  tissues  of  the  throat  is  a 
very  dangerous  procedure. 

Dr.  Richardson,  closing  the  discussion:  Dr.  Swain's  cases  are  not 
quite  like  the  cases  reported.  His  cases  were  those  of  descending 
infection  of  the  lateral  wall  and  the  posterior  pillar. 

Nasociliary  Neuralgia. 

By  GREENFIELD  SLUDER.  M.   D.,  St.  Louis. 

Pain  In  the  eyes,  brow,  and  root  of  the  nose  is  frequent  and  may 
be  of  different  origins.  Localization  of  the  pain  of  the  several  ori- 
gins by  the  patient  is  not  precise.  Pains  of  frontal,  ethmoid  and 
sphenoid  sinuses,  or  nasal  (sphenopalatine-Meckel's)  ganglion,  or 
supraorbital  or  nasociliary  nerve  origin  may  overlap  in  their  sensa- 
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tions.  This  last  pain  is  usually  referred  to  the  small  district  bound- 
ed by  the  supraciliary  ridge  above  the  supraorbital  notch  laterally 
and  the  nasal  bones  below.  Sometimes  it  extends  to  the  tip  of 
the  no.'^e.  Rarely  it  is  referred  to  the  eyes.  Patients  often  com- 
plain that  they  cannot  Avear  their  gla.sses  because  of  soreness  of  the 
nasal  bones.  Severe  degrees,  however,  of  whatever  origin,  may 
be  referred  beyond  these  limits.  Pain  of  supraorbital  neuralgia  is 
more  widespread.  Pain  of  suppuration  of  the  frontal  or  ethmoid 
sinuses  under  pressure  is  of  long  known  recognition. 

(Here  follows  careful  anatomic  description  of  the  nasal  nerve 
and  its  branches. — E.  M.). 

It  is  to  be  seen  that  the  nasociliary  nerve,  as  it  enters  the  nose 
in  its  uppermost  anterior  limit,  is  quite  near  the  surface  of  the 
membrane.  It  is  more  superficial  than  the  nasal  ganglion  (usually). 
The  ganglion  may,  however,  be  quite  superficial  (submucous).  So 
it  is  easily  understandable  that  an  inflammation  of  the  membrane 
in  this  part  may  irritate  or  inflame  the  nerve  and  produce  pain. 
In  older  cases  with  general  hyperplasia  of  membrane  and  bone, 
it  is  also  easily  understandable  that  the  ethmoidal  slit  may  be 
encroached  upon  to  narrow  its  caliber  and  place  the  nerve  In  a 
more  easily  vulnerable  position. 

DIFFERENTIAL    DIAGNOSIS. 

The  nasociliary  nerve  is  more  easily  cocainized  than  the  nasal 
ganglion.  A  small  applicator  with  20  per  cent  sol.  suffices.  It  is 
passed  upward  on  the  inside  of  the  nose,  being  held  forward  in 
contact  with  the  anterior  limit  of  the  nasal  fossa  until  it  reaches 
the  roof  of  the  fossa.  By  this  procedure  it  aiTives  automatically 
in  the  apex  of  the  angle  formed  by  the  cribriform  plate  above  and 
the  anterior  limit  of  the  nasal  fossa.  It  is  at  this  point  that  the 
nasociliary  nerve  enters  the  nasal  fossa.  When  the  pain  in  this 
region  is  of  nasociliary  origin,  such  an  application  of  cocain  will 
stop  it  in  a  few  minutes.  Should  it  be  of  the  other  origins  men- 
tioned above,  it  will  not  be  influenced  by  such  an  application. 

My  observation  so  far  has  been  that  nasociliary  neuralgia  has 
usually  been  a  transitory  phenomenon  in  the  course  of  cases  which 
have  been  in  observation  or  treatment  for  something  else.  The 
nasociliary  neuralgia  would  appear  from  time  to  time  in  the  course 
of  other  clinical  conditions,  and  was  usually  not  obstinate.  It 
would  yield  to  cocainization  and  applications  of  dilute  carbolic 
acid,  1/^  per  cent.  Four  times,  however,  I  have  seen  it  the  only 
clinical  phenomenon.  Once  I  injected  the  nerve  trunk  at  its  en- 
trance into  the  nose,  with  relief  to  the  patient.  The  technic  is 
that  first  advocated  by  Otto  J.  Stein  in  his  alcohol  injection  treat- 
ment of  hyperesthetic  rhinitis. 

A  straight  needle  is  passed  upward  in  the  nose  in  the  same  •way 
as  the  applicator  for  cocainization  described  above.  A  few  drops 
of  95  per  cent  alcohol  with  5  per  cent  phenol  are  instilled  into  the 
nerve  trunk  at  its  exit  from  the  ethmoid  slit. 

DISCUSSION. ■        -^ 

•Dr.  Henrj'  L.  Swain,  New  Haven,  Conn.:  Dr.  Sluder  gave  us  the 
sphenopalatine  ganglion  syndrome,  and  now  he  is  teaching  us  the 
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nasociliary  type  to  be  added  to  the  neuralgias  which  have  borne 
his  name  all  over  the  world.  I  have  had  an  interesting  case  of  this 
affection,  of  which  Dr.  Sluder  writes  me  that  it  is  an  exquisite  case. 
The  Ewing's  sign  was  very  marked.  That  was  relieved  by  the 
application  of  cocain  to  the  sphenopalatine  ganglion.  In  this  case 
the  pain  in  the  angle  of  the  orbit  was  the  troublesome  feature,  and 
treatment  to  the  eye  was  of  no  avail,  while  a  single  application  to 
the  ganglion  achieved  the  effect  immediately. 

In  my  hands  a  weak  solution  of  nitrate  of  silver  prolonged  the 
beneficial  effect  of  the  cocain.  I  hesitate  to  apply  carbolic  and 
alcohol  for  fear  of  severe  reaction,  which  occurred  in  this  patient 
and  lasted  24  hours,  from  the  simple  application  of  nitrate  of  silver. 

Dr.  Harmon  Smith,  New  York:  The  excellence  of  Dr.  Binder's 
articles  has  been  manifest  to  me  in  my  official  capacity,  in  that  the 
copies  of  the  Transactions  of  this  Association  containing  his  re- 
ports have  been  in  unusual  demand. 

In  one  case  of  mine  the  patient,  a  lady  from  California,  who  had 
several  operations  upon  her  left  maxillary  sinus.  These  were  fol- 
lowed by  intense  pain  on  that  side. 

I  was  to  try  the  Sluder  method,  but  expecting  him  in  New  York 
shortly,  I  awaited  his  arrival  and  submitted  the  case  to  him. 

Local  anesthetization  had  no  effect,  and  Sluder  was  averse  to 
have  the  patient  return  with  him  for  further  treatment.  I  should 
like  to  have  Dr.  Sluder  state  his  reasons  for  that  decision. 

Dr.  Faulkner  injected  the  ganglion  with  alcohol  with  only  tem- 
porary effect.  Radium  within  the  antrum  produced  excruciating 
pain.  Dr.  Sharp  removed  the  semilunar  ganglion  with  immediate 
relief. 

Dr.  J.  E.  Mackenty,  New  York:  A  patient  of  mine  had  a  naso- 
ciliary neuralgia,  with  considerable  inflammatory  tissue.  This  was 
removed  with  the  Sluder  knives,  with  cure  of  her  pain.  In  another 
type  of  case  there  is  a  sense  of  pressure  over  the  distribution  of 
the  nasal  nerve,  a  pressure  from  within  which  causes  great  distress 
and  does  not  yield  to  treatment.  I  would  like  to  know  if  Dr.  Sluder 
would  include  this  in  the  nasociliary  cases? 

Dr.  H.  W.  Loeb,  St.  Louis:  The  interesting  part  of  this  report  is 
that  it  makes  it  possible  to  differentiate  this  type  of  pain  from 
other  types  of  nasal  origin.  Has  Dr.  Sluder  met  any  cases  with 
pain  referred  to  this  region  but  with  a  distinct  point  of  origin? 

Dr.  Nerval  H.  Pierce,  Chicago,  mentioned  the  case  of  a  minister 
who  was  compelled  to  give  up  his  work  in  church  on  account  of  a 
phonetic  tpasm  associated  with  grotesque  facial  contortions. 

As  he  complained  of  pressure  symptoms  in  the  nose,  equal  parts 
of  cocain  and  sugar  of  milk  were  blown  up  the  nose,  with  the  sur- 
prising result  of  the  disappearance  of  the  spasm  and  the  return  of 
a  normal  voice.  After  that,  whenever  he  had  to  preach  or  talk  he 
used  a  tablet  of  50  per  cent  cocain  and  sugar  of  milk.  This  oc- 
curred before  Dr.  Sluder  published  his  work.  It  is  possible  that 
the  case  may  have  been  one  of  reflex  trouble  from  the  nose.  It  was 
remarkable  that  cocain  relieved  the  pain,  whether  applied  to  right 
or  left  side  of  the  nose,  also  that  hypodermic  injections  had  the 
same  effect.  Hence  in  these  conditions  I  feel  that  we  cannot 
eliminate  the  systemic  effects  of  cocain. 
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Dr.  James  E.  Logan,  Kansas  City:  Dr.  Sajous  used  cocain  on  the 
turbinates  in  his  study  of  the  reflex  neuroses  of  the  nasal  cavity, 
but  Dr.  Sluder  has  brought  out  more  clearly  the  relations  of  the 
subject  from  the  diagnostic  and  remedial  standpoint. 

Dr.  Sluder,  closing  the  discussion:  Dr.  Swain's  case  was  evi- 
dently a  nasal  ganglion  neurosis  and  I  suggested  that  he  inject  it.  I 
presume,  also,  that  she  was  very  neurotic  and  difficult.  In  such 
cases  the  injection  should  be  carried  out  under  nitrous  oxid  anes- 
thesia and  a  small  amount  of  cocain  applied  to  the  nasal  ganglion. 
The  gas  does  not  complicate  the  issue.  By  adding  methylene  blue 
to  the  alcohol  it  can  be  seen  if  it  enters  the  throat.  Nitrous  oxid 
is  preferable  to  ether,  and  a  straight  needle  better  than  a  curved 
one. 

Dr.  Harmon  Smith:  The  case  I  mentioned  had  been  operated  on 
for  maxillary  sinusitis,  and  continued  to  suffer  from  neuralgia.  Co- 
cain did  no  good.     Dr.  Sluder  advised  against  continuing. 

Dr.  Sluder:  Such  cases  are  extremely  difficult.  The  nerve  sup- 
ply of  the  nasal  ganglion  may  come  through  the  sphenoid  fossa. 
In  Dr.  Smith's  case  a  Gasserian  ganglionectomy  was  done,  I  pre- 
sume. If  the  entire  sensory  supply  is  removed  a  cure  follows  in 
some  cases  but  not  in  all.  The  question  is  what  is  the  source  of 
pain.  My  opinion  is  that  the  pain  is  transmitted  by  the  sympa- 
thetic fibers  that  run  through  the  nose.  It  is  claimed  by  some  that 
the  sympathetic  is  purely  a  motor  system  and  that  there  are  no 
fibers  of  a  sensory  nature  at  all.  While,  on  the  other  hand,  there 
is  sufficient  at  hand  to  show  that  there  exists  a  motor  and  sensory 
supply  taking  in  the  spinal  ganglion.  Gushing  thinks  that  all 
this  work  is  a  mistake,  and  I  hope  to  argue  it  with  him  shortly,  be- 
fore the  American  Laryngological,  Rhinological  and  Otological 
Society. 

Dr.  Pierce's  case  is  very  interesting  and  raises  the  question  as  to 
how  much  of  this  effect  is  due  to  absorption  and  systemic  influ- 
ence. This  eft'ect  has  been  so  carefully  watched  since  1903  and 
the  prompt  response  of  relief  when  the  proper  spot  was  touched, 
and  only  then  would  indicate  the  localization  of  the  diseased  condi- 
tion and  its  prompt  relief. 

I  have  seen  similar  cases  to  that  of  Dr.  Pierce,  complicated  with 
blepharospasm.  Cocainization  of  the  nasal  ganglion  relieved  the 
orbicularis  spasm  and  soft  palate  for  12  hours.  I  shall  try.  how- 
ever, the  subcutaneous  injection  of  cocain  in  my  next  case.  I  have 
injected  in  the  edema  of  hay  fever  when  the  whole  nose  was  occlud- 
ed and  this  was  cleared  up  by  injection. 

Esophagismus  and  Allied   Disorders. 
By  DR.  THOMAS  HUBBARD,  Toledo. 

Complete  reversal  of  peristalsis  culminates  in  emesis,  but  the 
interesting  fact  is  that  the  important  clinical  manifestations  are 
partial  or  abortive  reversals.  Globus,  heartburn,  erophagia  and 
belching,  regurgitation  and  nausea  are  familiar  clinical  examples. 

We  are  inclined  to  attribute  socalled  biliousness  and  l?ad  taste  iu 
mouth  and  foul  breath  exclusively  to  throat,  nose  and  mouth  con- 
ditions, and  certain  it  is.  that  we  have  met  disappointments  in  at- 
tempts to  give  relief  by  ordinary  treatment. 
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Recent  clinical  and  experimental  observations  are  convincing 
that  reverse  peristalsis  can  be  a  factor  in  causing  any  of  these 
symptoms. 

Pyloric  and  cardiac  control  are  influenced  by  the  chemical  re- 
actions, and  likewise  the  cricoid  may  react  against  the  acid  of  re- 
versed peristalsis.  This  mav  i)roduce  the  symptoms  w'hich  we  call 
globus. 

Attention  has  been  called  to  the  blending  of  involuntary  and 
voluntary  nervous  energy  in  this  region  and  with  true  globus  hys- 
tericus in  mind  we  can  appreciate  what  is  meant  by  psychic  inte''- 
(erence.  It  is  characteristic  of  the  psychic  factor  that,  the  function 
as  a  whole  rather  than  certain  nerve  tracts  give  evidence  of  inter- 
ference. The  hypoglossal,  glossopharyngeal,  pneumogastric  and 
spinal  accessory,  and  even  the  phrenic,  controlling  salivary  and  mu- 
cous membrane  secretions  and  the  muscular  action  direct  and 
auxiliary  of  food  ingestion  may  any  or  all  be  affected. 

With  consciousness  of  dysphagia,  the  psychic  factor  of  alarm 
may  cause  a  reaction  of  hyperesthesia  in  areas  previously  anes- 
thetic, and  the  tonic  spasm  results — a  spasmogenic  phenomenon. 
The  foreign  body  sensation  is  very  common  in  this  type  of  throat 
trouble,  and  reversely,  throat  hysteria  can  be  induced  by  a  real 
Joreign  body. 

The  terminal  of  the  tube  at  the  hiatal  orifice,  commonly  called 
the  cardia,  is  subject  to  spasmodic  constriction  enduring  even  to 
the  degree  of  threatening  life.  (.Jackson  objects  to  the  term  "car- 
diospasm," preferring  hiatal  spasm,  and  he  is  correct,  as  usual.) 
It  is  primarily  a  phenomenon  ot  partial  reversal.  Chronicity,  in 
this  instance,  naturally  follows  distortion  due  to  sacculation  above 
the  stricture,  and  even  in  fatal  cases — death  from  starvation — 
there  is  found  little  or  no  hypertrophy  of  circular  muscle  fibers  at 
cardia  or  hiatal  regions. 

The  following  conclusions  are  presented: 

1.  The  pharyngeal  plexus  is  concerned  with  a  primitive  function 
of  such  vital  importance  that  even  slight  disturbance  may  provoke 
psychic  interference  with  resulting  confusion  of  automatic  reflexes.' 

2.  Chronic  spasmogenic  phenomena,  esophagismus  and  cardio- 
spasm, may  be  primarily  manifestations  of  irregular  or  reversed 
peristalsis. 

^.  The  hysterical  throat  is  a  manifestation  of  paresthesia  and  in- 
coordinated  muscle  actions  with  psychic  fixation  in  neuropathic 
individuals. 

4.  It  is  probable  that  disease  conditions  and  local  irritations  of 
the  gastrointestinal  tract  may  initiate  the  reverse  peristalsis  in- 
volving the  esophagus.  Abnormal  reflexes  and  sensations  are  nat- 
urally referred  to  the,. beginning  of  the  vegetative  tract — the  region 
of  the  pharyngeal  plexus. 

5.  Through  intimate  anatomi-c  association,  the  throat  and  larynx 
participate  in  the  clinical  syndrome.  The  gastric  factor  in  asthma 
may  be  thu,«;  explained. 

6.  The  more  wtj  empiiaeize  peristalsis;  .as  a  factor  in  digostiou, 
the  more  important  is  it  to  properly  interpret  abnormal  peristalsis 
as  a  factor  in  disease. 
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Dr.  R.  B.  Shuiiey,  Detroit,  Mich.:  We  see  a  number  of  these 
cases  in  this  rapid,  nervous  age.  They  can  be  watched  through  the 
fluoroscope  and  the  spasm  seen.  Dilatation  causes  great  relief,  as 
also  full  doses  of  the  bromides.  These  cases  represent  instability 
of  the  nervous  system  of  the  vasomotor  type.  Reestablishment  of 
the  nerve  tone  by  hypodermic  injections  of  iron  and  glycerophos- 
phates and  dilatation  of  the  esophagus  are  beneficial.  I  had  one 
patient  who  was  unable  to  eat  when  anyone  was  looking,  and  an- 
other who  could  only  eat  while  standing.  Patients  of  this  type 
would  eat  sandwiches  and  other  foods  in  the  office  which  they  de- 
clared they  could  not  eat  at  home. 

Dr.  Lewis  A.  Coffin,  New  York  City:  I  have  long  laid  stress  on 
the  importance  of  the  care  of  the  gastrointestinal  tract  in  affec- 
tions of  the  upper  air  passages.  This  holds  specially  where  there 
isa  disturbance  of  the  vasomotor  system.  Rhinorrhea,  sneezing, 
hay  fever  and  asthma  are  not  infrequently  caused  by  gastrointes- 
tinal disorders,  and  are  frequently  relieved  by  appropriate  treat- 
ment to  the  cause. 

Dr.  H.  L.  Swain,  New  Haven,  Conn.:  In  the  exhibit  by  Dr. 
.\Iosher,  I  noted  that  the  lobe  of  the  liver  was  very  near  the  lower 
pole  of  the  esophagus.  Supposing  this  lower  lobe  impinged  on  the 
esophagus,  a  marked  effect  might  be  produced,  both  mechanical 
and  obstructive,  as  well  as  inducing  spasm. 

Dr.  Henry  L.  Lynah,  New  York  City:  A  great  many  cases  of 
malignant  disease  of  the  esophagus  occur  and  are  labeled  hysteria, 
and  they  are  only  discovered  after  death.  The  functional  spasms 
become  organic  sooner  or  later. 

Dr.  Hubbard,  closing  the  discussion:  There  is  no  disease  more 
difficult  to  cure  than  cardiospasm.  Many  cases  of  this  affection 
are  diagnosed  as  organic  stricture,  and  the  autopsy  shows  no 
lesion.  Just  what  makes  the  formation  of  the  sacculation  is  not 
determined.  Dr.  Coffin  wrongly  labels  his  cases  granular  pharyn- 
gitis. All  pharyngitis  is  caused  by  chemical  irritation  and  auto- 
intoxication, perhaps  due  to  retarded  peristalsis.  Chemical  diges- 
tion takes  place  in  the  gastrointestinal  tract,  and  disturbances  of 
ihythm  upset  the  whole  process.  Organic  disease  is  the  cause  of. 
spasm.  I  have  one  case  of  a  man  who  could  only  swallow  liquids, 
who  has  a  small,  pendulous,  nonmalignant  tumor  just  below  the  cri- 
coid which  I  expect  to  snare  off.  The  importance  of  reverse  peri- 
.'^talsis  as  a  cause  of  •obscur<?  throat  lesions  has  long  been  apparent 
to  me. 

Intrinsic   Carcinoma   of    the     Larynx,  with   a    Second    Report  of  the 
Cases   Operated    on    by   Suspension   and    Dissection. 

By  DR.  R.  C.  LYNCH,  New  Orleans. 

Every  case  has  been  carefully  studied  with  a  negative  Wasser- 
mann  and  a  negative  clinical  test  against  syphilis  and  tubercu- 
losis, and  the  tumor  mass  removed  in  each  instance  has  been  care- 
fully submitted  to  a  pathologist  of  repute  with  the  simple  notation 
that  the  tissue  is  from  the  larynx. 

Under  suspension  it  is  perfectly  possible  to  palpate  with  a  feeler 
with  quite  as  much  certainty  as  one  does  with  his  fingers  upon  the 
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surface  of  the  body,  and  because  of  the  peculiar  location  of  the 
lesion  and  the  anatomic  construction  of  the  cartilaginous  box  in 
which  this  growth  takes  its  origin,  it  seems  very  easy,  for  me  at 
least,  10  make  out  quite  definitely  the  area  of  involvement,  and 
thereby  making  due  allowance  for  microscopic  invasion,  to  cut  suf- 
ficiently wide  the  growth  to  insure  its  removal,  at  least  with  as 
much  assurance  of  success  as  one  operates  for  this  dread  disease 
in  any  other  part  of  the  body,  including  thyrotomy  and  the  total 
extirpation  of  the  larynx. 

These  are  a  few  points  to  be  remembered: 

First,  after  having  determined  that  the  case  is  suitable  for  in- 
trinsic dissection,  it  is  necessary  to  have  the  consent  of  the  patient 
to  do  all  or  anything  that  is  necessary,  for  while  under  suspension 
you  may  determine  that  thyrotomy  or  even  laryngectomy  is  the 
only  possible  chance  to  save  the  individual  from  this  disease  and 
preserve  his  natural  breathway.  If  you  have  done  a  few  thyroto- 
mies  for  intrinsic  cancers  diagnosed  by  mirror  only,  then  I  feel 
sure  that  you  have  been  surprised  at  the  extent  of  involvement — 
usually  far  beyond  your  expectation. 

Second,  that  since  it  is  determined  that  the  case  is  suitable  for 
intrinsic  dissection,  when  once  the  forceps  take  hold  of  the  mass 
they  should  not  let  go  to  avoid  the  possibility  of  cell  implantation 
from   this  source. 

Third,  that  the  tumor  circumscribed,  as  is  possible  from  an 
anatomic  standpoint,  and  is  usually  delivered  upon  a  cartilaginous 
plate,  not  having  pennitted  the  cutting  instruments  to  come  in 
contact  with  the  tumor  mass  again  to  avoid  implantation. 

Fourth,  there  must  be  no  special  desire  to  save  tissue  for  subse- 
quent functional  use,  for  fear  that  in  your  desire  to  save  tissue 
the  removal  will  not  be  complete. 

Fifth,  all  raw  surfaces  should  be  sealed  with  the  actual  cautery 
at  a  cherry  red  heat  that  this  may  seal  the  lymphatic  drainage  out- 
let from  the  raw  surface  and  with  the  hope  that  the  heat  thuis  ap- 
plied will  kill  any  remaining  cancer  cells  that  may  have  been  dis- 
placed during  the  operation. 

The  advantages  of  the  operation  are  that,  being  especially  suit- 
able for  the  very  early  cases  where  there  is  apparently  very  little 
involvement  of  tissue,  it  can  be  done  quickly  and  without  external 
incision;  that  the  normal  breathway  is  not  interfered  with,  since 
trachectomy  is  at  no  time  necessary,  and  the  chances  of  post- 
operative contraction  are  most  remote;  that  the  operation  is  car- 
ried on  entirely  within  the  closed  box,  which  should  offer  the  very 
best  opportunity  against  metastasis,  spread  or  involvement  without 
the  box;  that  convalescence  is  unusually  short  and  the  surface 
can  easily  be  watched  by  mirror,  and  finally,  when  convalescence 
has  been  completed  there  is  more  likelihood  of  nature  establishing 
a  cord  with  which  the  voice  function  can  be  reestablished. 

The  histories  of  nine  cases  are  presented.  One  is  dead  of  re- 
currence. Two  others  had  a  recurrence;  they  were  subjected  to  a 
laryngectomy  and  are  still  well  and  healthy  and  useful  citizens. 
The  other  six  are  perfectly  well.  One,  six  years  after  the  opera- 
tion;  one,  four  years  after  operation;   one,  three  years  after  oper- 


SOCIETY    PROCEEDINGS.  297 

ation;   two,  two  years  after  operation,  and,  at  this  time,   one,  six 
months  after  operation. 

DISCUSSION. 

Dr.  D.  C.  Greene,  Boston,  Mass.:  I  have  no  objection  to  any 
method  of  removing  cancer  provided  the  entire  mass  with  a  suf- 
ficient margin  of  healthy  tissue  is  removed  intact.  I  believe  that 
Dr.  Lynch's  method  is  successful  in  his  hands  on  account  of  his 
extraordinary  skill,  and  I  do  not  believe  it  can  take  the  place  of 
thyrotomy  in  general.  I  have,  however,  found  the  Lynch  apparatus 
most  useful  as  an  adjunct  in  the  thyrotomy  operation. 

Dr.  J.  E.  Mackenty,  New  York  City:  Dr.  Lynch's  results,  nine 
cases  and  eight  recoveries,  are  far  better  than  the  external  method 
of  operation,  and  probably  he  sees  them  in  the  early  stages.  Seven- 
ty-five per  cent  of  the  cases  I  saw  last  year  were  inoperable.  I 
did  three  thyrotomies,  otherwise  a  total  laryngectomy.  We  have 
but  one  choice,  recurrence  spells  death.  One  objection  is  leaving 
the  cartilaginous  wall  of  the  larynx.  It  leaves  an  indurated  mass 
which  will  granulate  and  give  trouble.  Removal  of  the  laryngeal 
wall  with  the  cancer  mass  is  of  advantage  in  the  technic  of  this 
operation. 

Dr.  Lynch:    I  removed  the  perichondrium  but  not  the  cartilage. 

Dr.  Mackenty  (continuing):  I  believe  that  it  is  disadvantageous 
to  leave  the  cartilage  there  with  such  a  poor  blood  supply.  It  is 
difficult  to  judge  of  the  extension  of  a  cancer  of  the  larynx  looking 
down  upon  it  while  under  suspension.  I  am  averse  to  removing 
tissue  for  examination,  as  it  disseminates  morbid  cells. 

Dr.  Norval  H.  Pierce,  Chicago,  111.:  In  operating  for  the  removal 
of  early  malignant  neoplasms  of  the  larynx  he  preferred  laryngo- 
fissure  to  suspension.  While  no  one  can  question  the  superior 
operative  dexterity  of  Dr.  Lynch,  still  he  regards  laryngofissure  as 
the  preferable  procedure  in  these  cases  because  it  gives  a  better 
view  of  the  operative  field,  the  removal  can  be  accomplished  with 
greater  accuracy  and  the  dangers  are  no  greater.  He  can  report 
a  little  over  50  per  cent  of  recoveries  which  have  remained  well 
over  a  year  in  cases  where  early  malignant  neoplasms  have  been 
removed  by  laryngofissure.  His  greatest  mortality  has  occurred  in 
cases  which  have  been  left  open  for  the  purpose  of  applying  radium. 

Dr.  Shurley  asked  if  radium  was  used  in  these  cases?  Dr.  Logan 
asked  if  any  galvanocautery  was  used.  Dr.  Hubbard  asked  to  have 
the  technic  of  combined  suspension  and  laryngectomy  explained. 

Dr.  Lynch,  closing  the  discussion:  This  report  is  preliminary 
and  may  be  extended  later  on.  None  of  the  cases  had  radium, 
either  before  or  after  operation.  In  one  case  I  had  to  do  laryngec- 
tomy where  radium  had  been  used,  and  there  was  so  much  slough 
that  the  case  ended  fatally.  All  open  surfaces  were  touched  with 
the  galvanocautery  after  operation,  in  the  hope  of  destroying  any 
scattered  cells.  Students  watching  the  operation  are  apt  to  be  im- 
pressed with  the  fact  that  these  cases  caa  be  dealt  with  early.  I 
have  been  seeing  more  early  cases  than  formerly.  The  suspension 
is  ideal  for  extirpation  of  the  larynx  and  trachea.  I  always  refrain 
from  removing  tissue  for  diagnosis,  except  at  time  of  operation. 
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Lung  Mapping  by  the  Injection  of  Bismutii  IVIixtures  in  the  Living. 
Preliminary   Report. 

By  DR.  HENRY  LOWNDES  LYNAH,  New  York. 

The  following  summary  is  presented: 

1.  That  bismuth  substances  can  be  injected  into  the  bronchi  and 
lung  of  a  living  patient  without  doing  damage. 

2  That  the  injection  of  an  opaque  substance  Into  the  lung  of  the 
living  patient  will  open  up  an  enormous  field  of  usefulness  in  the 
study  of  cough  the  expulsion  of  substances  from  the  lung  and  lung 
drainage.  It  will  also  localize  bronchial  strictureis  in  the  same 
manner  as  seen  in  the  esophagus.  Furthermore  it  will  be  of  the 
greatest  aid  to  the  thoracic  surgeon  by  mapping  out  the  abscess 
cavity  in  the  respective  lobe  of  the  lung. 

3.  A  definite  lung  abscess  cavity  is  seldom  seen  bronchoscopic- 
ally  and  pus  is  usually  seen  coming  from  a  branch  bronchus.  The 
abscess  cavity  may  be  well  around  the  corner  and  not  in  that 
portion  of  the  lung  from  which  the  pus  is  oozing.  An  injection  of 
bismuth  mixture  or  some  other  opaque  mixture  will  close  up  this 
error. 

4.  Bismuth,  when  it  enters  the  abscess  cavity,  is  interpreted  by 
its  metallic  luster  and  when  it  is  in  the  lobular  lung  structure  it 
is  interpreted  as  a  dull  opaque  spot.  Pus  diffuses  and  soaks  the 
lobular  structure,  and  this  often  makes  the  area  involved  appear 
many  times  larger  than  it  really  is. 

5.  The  amount  of  bismuth  injected  in  these  patients  was  an 
8  cc.  mixture  of  bismuth  subcarbonate  on  part,  in  pure  olive  oil, 
two  to  three  parts.  The  ^nixture  is  rendered  stei-ile  before  injection 
by  boiling. 

6.  The  injection  should  be  made  slowly  and  not  with  a  squirt, 
for  the  picture  may  be  spoiled  by  bismuth  lung  isoaking. 

7.  There  seems  to  be  from  these  preliminary  studies  that  cough 
and  the  action  of  cilia  are  not  the  only  means  of  expelling  secre- 
tions from  the  lungs. 

8.  While  bismuth  mixtures  were  originally  injected  by  the  author 
for  the  purposes  of  lung  mapping  of  abscess  cavities  in  their 
respective  lobes  it  seems  to  have  been  of  apparent  benefit  to  the 
two  patients  upon  whom  it  was  tried.    So  far  it  has  done  no  harm. 

DISCUSSION. 

Dr.  Thomas  Hubbard,  Toledo,  Ohio:  I  think  Dr.  Lynah's  tech- 
nic  is  marvelous  and  the  possibilities  immense.  Besides  the 
diagnostic  there  is  the  therapeutic  aid  of  the  healing  properties 
of  bismuth.  I  had  one  experience  of  the  accidental  aspiration  of 
bismuth. 

Dr.  Mackenty  asked  how  much  importance  the  speaker  attributes 
to  cleaning  out  the  cavity  and  how  much  to  bismuth. 

Other  speakers  asked  the  strength  of  bismuth  in  the  mixture  and 
how  much  was  injected. 

Dr.  Nerval  H.  Pierce,  Chicago:  In  connection  with  the  subject 
of  inspection  of  bismuth  for  the  purpose  of  outlining  cavities.  Dr. 
Pierce  desired  to  bring  to  the  attention  of  the  society  certain  work 
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that  is  being  done  by  Dr.  Cavanaugh  of  Chicago  in  this  direction 
for  the  purpose  of  ascertaining  the  position  and  extent  of  the 
sphenoid  sinus.  The  removal  of  this  mass  after  the  picture  has 
been  taken  may  be  attended  with  some  difficulty;  also,  in  conse- 
quence of  the  density  of  the  bismuth  mass  usually  employed  it  may 
not  reach  all  parts  of  the  cavity.  In  order  to  overcome  these  two 
objection.?  Dr.  Pierce  suggests  that  it  might  be  found  feasible  to 
make  a  sprayable  mixture  of  bismuth  or  barium  in  an  albumin 
fixing  menstruum,  and  this,  by  means  of  a  suitable  spray,  might 
be  sprayed  into  the  cavity  Or  the  albumin  fixing  mixture  might 
precede  the  bismuth. 

Dr.  Lynah,  closing  the  discussion:  I  used  S  cc,  the  cases  had 
improved  before  bismuth  was  injected.  The  bismuth  was  only 
injected  for  diagnostic  purposes. 

Some   Indications  for  Operation   on   the   Nasal   Sinuses   in    Children. 

By  DR.  L.  W.  DEAN,  Iowa  City,  Iowa. 

Three  cases  of  arthritis  vastly  improved  as  a  result  of  sinus 
operation  are  fully  recorded. 

With  rather  a  large  number  of  cases  of  multiple  arthritis  referred 
to  the  laryngologic  clinic,  it  has  only  been  necessary  to  treat 
or  operate  the  sinuses  in  a  very  few  cases.  When  we  have  found 
nasal  sinus  disease  present  in  this  condition  and  the  etiological 
factor  is  the  hemolytic  streptococcus  we  have  found  great  difficulty 
in  eradicating  the  nasal  sinus  disease  as  compared  with  non- 
complicated, sinus  disease  in  children. 

We  feel  that  all  cases  of  systemic  infection  in  children  that  are 
ordinarily  due  to  foci  about  the  upper  respiratory  tract,  if  not 
checked  by  the  removal  of  diseased  tonsils  and  adenoids,  should 
come  in  the  hospital  for  study  of  the  nasal  sinuses.  We  have  only 
been  able  to  study  them  satisfactorily  by  having  the  patients  In 
the  wards  wher^  they  are  under  constant  supervision.  If  the  nasal 
sinus  disease  is  present  we  find  it  necessarj-  to  hospitalize  these 
patients  for  six  to  nine  months  in  order  to  get  satisfactory  results. 
This  gives  the  best  opportunity  for  that  careful  study  which  must 
precede  all  operative  work  in  the  sinuses. 

With  the  cases  just  cited  we  feel  that  the  focus  of  infection  was 
in  the  nasal  sinuses  and  that  it  could  only  be  removed  by  operation 
on  these  sinuses.  The  removal  of  middle  turbinate  and  the  destruc- 
tion of  sinuses  have  been  justified  by  the  results.  In  these  three 
cases  if  the  foci  had  not  been  obliterated  the  result  would  probably 
have  been  an  ankylosis  of  all  joints  utter  helplessness,  and  a  slow, 
painful  death. 

As  the  result  of  the  work  our  patients,  although  cripples  are 
well  nourished,  happy,  free  from  pain,  enjoy  play  and,  with  proper 
education,  will  be  self-supporting.  These  children  are  our  best 
friends,  their  gratitude  compensates  us  many  times  over  for  the 
time  and  work  necessary  for  the  proper  handling  of  their  cases. 

Dr.  Ross  Hall  Skillern,  Philadelphia,  Pa.:  We  do  not  see  these 
cases  in  Philadelphia,  and  there  are  three  reasons  for  this:  1, 
we  may  not  have  them;  2,  I  doubt  if  we  would  recognize  them,  and 
M,    the"  parents    would    not    allow    us    to    keep    the    children    long 


300  .\.M1:kIC.\X    l..\KVX(".f)I,(M;u  AL   ASSOCIATION'. 

enough  in  the  hospital  to  study  them  carefully.  The  diagnosis  of 
these  cases  require  long  and  careful  study. 

Dr.  Harmon  Smith  New  York:  During  the  pa.'^t  winter  I  had  an 
unusual  number  of  children  with  sinus  involvement.  Most  of  them 
had  bronchitis  which  had  failed  to  yield  to  treatment.  After 
shrinking  the  puffy  mucosa  with  solution  of  adrenalin,  1-1600  of 
rosewater,  I  either  douched  their  nares  with  a  hot  alkaline  solution 
with  a  Douglas  douche,  or  the  postnasal  douche  as  first  suggested 
by  Chappell.  I  then  employed  a  1  per  cent  argyrol  solution  in  my 
sinus  suction  syringe,  which  not  only  sucked  out  the  remaining 
pus  but  also  introduced  the  argyrol  solution.  The  majority  of  these 
cases  recovered  completely  within  from  two  to  three  weeks,  both 
from  the  sinus  affection  and  the  bronchitis. 

For  a  number  of  years  we  have  employed  filtered  sea  water,  to 
which  1  minim  of  carbolic  acid  to  the  ounce  has  been  added,  for 
irrigating  purposes.  This  is  much  more  valuable  than  normal 
saline. 

Dr.  B.  Alex.  Randall,  Philadelphia,  Pa.:  In  35  years'  duty  at 
the  Children's  Hospital  we  saw  many  cases  of  diseased  sinus.  In 
extreme  cases  we  passed  alligator  forceps  into  the  sphenoid  and 
Avithdrawing  them  open  divulsed  the  front  wall  and  thus  opened 
draina.ee. 

Dr.  Charles  W.  Richardson,  Washington,  D.  C,  reported  a  case 
of  extreme  exophthalmos,  primarily  an  acute  mastoid  infection, 
right  side,  acute  suppurative  otitis  left  side,  when  first  seen.  In- 
cision of  the  left  ear;  subsidence  of  ear  symptoms;  exophthalmos 
left  eye  gradually  increased,  blood,  bacteriologic  and  other  exam- 
inations seemed  to  show  it  to  be  a  case  of  orbital  leukemia. 

Dr.  Henry  L.  Swain.  New  Haven.  Conn.:  I  had  one  case  in  which 
the  infection  of  the  orbit  was  caused  by  a  single  tooth  extracted 
from  the  lower  jaw.  The  infection  passed  up  the  ramus  of  the  jaw 
out  by  the  pterygoid  fossa  and  pterygomaxillary  fossa  and  into 
the  orbit.  No  pus  occurred  in  the  orbit,  but  exophthalmos  was 
sufficient  to  cause  permanent  blindness. 

Dr.  H.  P.  Mosher,  Boston,  Mass.,  asked  at  what  age  it  was  feasible 
to  wash  out  the  antrum  of  a  child  and  how  early  the  sphenoidal 
sinus  was  an  operable  cavity"? 

Dr.  J.  H.  Bryan,  Washington,  D.  C:  These  are  desperate  opera- 
tions but,  nevertheless,  are  justified.  ^lany  think  that  because  a 
child  is  young  radical  measures  are  cantraindicated. 

Dr.  J.  E.  Logan.  Kansas  City,  Mo.,  asked  if  Dr.  Dean  used  auto- 
.genous  vaccine  before  or  after  operating.  This  has  proved  a  potent 
factor  in  clearing  up  the  cases  before  operation.  He  has  used  it 
as  a  regular  procedure. 

Dr.  G.  Sluder.  St.  Louis,  Mo.:  No  matter  how  much  bone  you 
take  out  of  a  child's  nose  the  activity  of  the  bone  cells  is  such 
that  in  three  months'  time  the  bone  will  be  replaced.  You  take 
desperate  chances  in  bone  removal  in  children.  Do  not  operate  on 
the  paranasal  sinus  in  children  except  in  conditions  of  dire  distress. 
We  may  consider  the  sphenoid  as  a  sinus  to  be  dealt  with  at  the 
age  of  five. 

Dr.  J.  E.  Mackenty.  New  York  City:  .\s  regards  the  bacteriology 
in  these  cases  the  S.  hemolyticus  is  one  of  the  most  difficult  to  deal 
with   and   eradicate.     In   the   long   chronic   cases   the    S.   aureus   is 
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the  most  common  germ.  The  sphenoid  sinus  is  the  most  devilish 
to  treat.  The  question  to  settle  is  how  much  we  are  justified  in 
operating  on  the  sinus  in  children? 

Dr.  Dean,  closing  the  discussion:  I  have  performed  extensive 
operation.s  on  the  nasal  sinuses  in  children  only  a  very  few  times. 
The  youngest  operative  sphenoid  was  5  jears  and  4  months.  A 
prolonged  study  of  the  case  is  most  essential  in  diagnosing  nasal 
sinus  disease  in  infants  and  young  children.  Every  possible  method 
of  examination  must  be  used.  The  nasopharynogscope  is  of  par- 
ticular value.  -Microscopic  examination  as  well  as  cultures  of  the 
contents  of  the  sinuses  give  a  most  definite  result.  X-ray  picture 
is  always  necessary.  To  secure  the  contents  of  the  Highmorian 
antrum  for  microscopic  examination  and  culturing  the  following 
procedure  is  used:  With  an  X-ray  plate  before  us  a  trocar  is 
introduced  into  the  sinus  through  the  inferior  meatus.  Even  if 
the  floor  of  the  Highmorian  antrum  does  not  extend  below  the 
inferior  turbinate  if  the  X-ray  plate  is  carefully  watched,  the  sinus 
may  be  readily  entered  without  danger  of  complications.  Through 
this  trocar  a  very  slender  sterile  needle  is  inserted  into  the  sinus 
and  its  contents  aspirated.  Within  the  last  few  days  in  a  boy 
2  years  old  suffering  from  trophoneurosis  of  obscure  origin  such  an 
examination  gave  from  one  Highmorian  antrum  thick,  yellowish- 
white  pus.  The  culturing  of  the  sphenoid  is  not  so  exact  as  the 
Highmorian  antrum.  In  this  instance,  after  cleansing  the  upper 
nasal  chambers  with  50  per  cent  alcohol  a  slender  German  silver 
canula  is  inserted  into  the  sphenoidal  sinus  and  its  contents  as- 
pirated. Naturally,  the  needle  becomes  contaminated  with  its 
passage  through  the  nose  and  it  is  always  questionable  as  to 
whether  organisms  cultured  are  from  the  sinus  or  from  the  nose. 
When,  however,  the  material  thus  secured  is  found  to  contain  pus 
cells  or  pyogenic  organisms  we  feel  certain  that  sphenoid  sinus 
disease  is  present.  In  cases  where  we  have  painted  the  neighbor- 
hood of  the  ostium  of  the  sphenoid  with  a  solution  of  methylene 
blue,  the  methylene  blue  has  not  appeared  in  the  material  aspirated 
from  th^  sphenoid. 

I  was  very  much  interested  in  Dr.  Richardson's  report  of  his 
case.  I  believe  it  to  be  a  case  of  chloroma.  I  feel  certain  that  his 
case  will  come  to  autopsy  and  the  characteristic  greenish  tumor 
will  be  found. 

A   New  or   Hitherto   Undescribed    Form   of    Maxillary   Sinusitis. 

By  DR.  ROSS  HALL  SKILLERN,  Philadelphia.  Pa. 

The  history  of  the  case  of  a  female  aged  50,  single,  is  presented. 

A  severe  cold  began  some  six  months  previous,  remaining  in  a 
more  or  less  chronic  form  with  occasional  acute  exacerbations. 
Soon  thereafter  a  postnasal  discharge  containing  blood,  but  no  pus, 
made  its  appearance.  Later  the  blood  became  darker  and  more 
profuse.  Still  later  the  expectorated  blood  assumed  the  appearance 
of  clots.  The  discharge  always  came  from  the  posterior  nares, 
never  from  the  anterior.  The.  expectoration  often  occurred  during 
the  night.  Examination  was  negative,  but  as  a  routine  measure 
both  antra  were  punctured,  the  right  with  a  negative  result.  On 
needle  puncture  of  the   left   antrum,  however,  as  soon   as   the   air 
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was  forced  into  the  sinus  there  escaped  an  ounce  or  more  of  appar- 
ently pure  unclotted  blood,  the  quantity  of  which  was  considerably 
increased  on  lavage  with  the  normal,  salt  solution.  No  sign  of 
pus  either  granular  or  en  masse  was  present.  The  lining  mucosa 
of  the  sinus  did  not  appear  to  be  greatly  thickened  as  the  lumen 
of  the  cavity  was  found  without  difficulty  by  the  point  of  the  needle, 
and  the  sound  made  by  the  injected  air  proved  without  question 
that  the  point  was  not  imbedded  in  thickened  mucosa.  Irrigation 
was  continued  until  the  flow  returned  clear,  after  which  50  per  cent 
alcohol  with  1/2000  bichloride,  sufficient  to  fill  the  sinus,  was 
injected  and  the  needle  withdrawn.  Bacteriological  examination  of 
the  blood  showed  an  abundance  of  streptococcus  hemolyticus. 

The  injections  were  continued  daily,  the  discharge  gradually 
losing  its  hemorrhagic  appearance  only  to  assume  more  and  more 
a  purulent  content,  the  total  amount  of  secretion  remaining  about 
constant.  It  was  therefore  apparent  that  the  irrigations  were 
exerting  little  influence  on  the  course  of  the  disease,  the  character 
of  the  secretion,  however,  was  changing  from  sanguineous  to 
purulent.  At  the  end  of  fifteen  days,  after  about  the  same  number 
of  treatments,  the  blood  had  to  all  intents  and  purposes  disappeai-ed 
leaving  a  thin  purulent,  granular  secretion  Avhich  mixed  readily 
with  the  irrigating  fluid  and  formed  with  it  a  milky  appearance. 

About  this  time  a  swelling  appeared  upon  the  septum  which 
rapidly  developed  into  an  abscess.  This  was  incised  and  in  a  few 
days  subsided,  but  was  followed  by  a  bloody  discharge  from  the 
right  side  of  the  nose,  the  secretion  hitherto  had  been  entirely 
unilateral  and  confined  to  the  left  side.  Needle  puncture  of  the 
right  antrum  brought  forth  a  large  quantity  of  blood  identical  with 
that  which  had  originally  appeared  from  the  opposite  sinus. 
Previous  to  this  the  right  side  had  not  been  affected. 

The   present    condition   of   the   patient   is   unsatisfactory    in    that 
she   is   fairly    comfortable    under   bi-weekly   treatments,    but   if   un 
treated    the    disease    shows    a    great    tendency    to    revert    to    the 
_  hemorrhagic  form. 

This  case  is  unique.  The  peculiar  bloody  discharge,  unaccom- 
panied by  any  subjective  sign  of  inflammation  with  its  tendency 
to  diminish,  but  become  purulent  after  irrigations,  and  on  non- 
interference to  revert  to  its  original  type,  is  puzzling,  to  say  the 
least. 

The  advisability  of  a  radical  operation  has  been  thoroughly  dis- 
cussed and  finally  decided  upon  where,  it  is  hoped,  by  pathologic 
investigations  the  exact  status  of  the  infection  will  be  determined. 

DISCUSSION. 

Dr.  H.  P.  -Mosher.  Boston.  Mass.:  I  recall  operating  a  number 
of  cases  of  apparent  mucocele  of  the  frontal  sinus  in  which  the 
sinus  was  filled  with  a  sterile  blood  clot.  These  cases  I  never 
could  explain.  They  resemble  in  a  measure  the  case  of  Dr.  Skil- 
lern.  In  the  three  cases  that  I  have  had,  the  modified  Killian 
operation  gave  a  successful   result. 
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Report   of  a   Case   of   Extradural   and   Subdural.  Abscess    Following 

Suppurating    Frontal    Sinusitis   and   Osteomy^itis   of   the 

Frontar  Bone. 

By  DR.  JOSEPH  H.  BRYAN,  Washington,  D.  C. 

Male,  aged  15,  first  seen  May  6,  1919,  with  a  history  of  having 
had  a  distinct  swelling  over  the  left  frontal  sinus,  with  pus  under 
the  middle  turbinate  on  that  same  side  in  January  previous.  There 
was  a  temperature  around  100  or  101  degrees.  The  left  frontal 
sinus  was  opened  the  following  day.  Discharge  continued  and  an 
abscess  oi  the  left  upper  lid  developed.  Operated  again  January  31 
and  a  sequestrum  of  bone  was  removed  from  the  inner  wall  of  the 
sinus,  leaving  a  perforation  into  the  ci'anium  and  exposing  the  dui^a. 

Again  operated  April  15,  owing  to  continuance  of  the  discharge. 
The  right  maxillary  sinus  now  became  infected.  On  one  occasion 
a  canula  was  inserted  in  the  wound  and  the  sinus  washed  out  under 
mild  pressure  with  a  warm  boric  acid  solution.  F'ollowing  this  he 
complained  of  severe  headache,  numbness  in  th£  right  hand  and 
thickness  of  speech.     This  would  indicate  intracerebral  pressure. 

On  May  G,  when  first  seen  by  the  writer,  the  whole  of  the  left 
frontal  re.gion  was  markedly  swollen,  pitting,  bloody,  purulent 
secretion  with  entire  absence  of  symptoms  from  nis  condition. 
Operation  the  following  day,  bone  curetted  and  thoroughly  cleansed. 
Packing  with  gauze  in  a  solution  of  dichloi-amine  T-.  Convalescence 
was  long  and  tedious,  pus  flowing  still  two  months  later.  On  one 
occasion  a  probe  first  passed  into  the  cranial  cavity  through  the 
opening  in  the  posterior  wall  of  the  sinus.  In  the  following  Sep- 
tember the  patients  general  condition  Avas  good.  Locally  there 
remained  a  fistulous  opening  at  the  inner  angle  of  the  orbit  through 
which  the  secretions  continued  to  flow  freely.  The  probe  was 
introduced  as  formerly  and  an  X-ray  examination  made  with  the 
probe  in  situ.  Another  X-ray  examination  was  made  after  injecting 
through  the  -sinus  opening  a  10  per  cent  solution  of  nitrate  of 
thorium.  This  revealed  a  large  extradural  abscess.  Operation, 
September  25,  with  drainage.  The  pus  from  the  extradural  abscess 
showed  nonhemolytic  streptococci  in  pure  culture.  By  December 
all  discharge  had  ceased  and  patient  felt  well.  An  attack  of 
influenza  in  January  followed.  In  the  middle  of  February  he 
became  seriously  ill,  had  a  marked  septic  appearance,  temperature 
103,  swelling  over  left  frontal  region  associated  with  headache. 
The  old  wound  was  reopened  the  next  day  and  a  larger  segment  of 
bone  removed,  as  well  as  necrotic  bone.     One  week  later  he  died. 

A  neurologic  study  of  this  patient's  condition  at  this  time  then 
follows. 

The  bact^riologic  report  states  that  the  organism.s  here  found 
was  the  enterococcus,  which  occasionally  becomes  pathogenic. 

The  report  of  the  autopsy  shows  the  conditions  as  indicated  in 
the  title  of  the  paper. 

The  author  presents  the  following  summary: 

1.  This  case  presents  many  points  of  interest,  both  from  the 
pathologic  and  surgical  sides.  The  obstinate  character  of  the 
original  inflammation  in  thp  frontal  sinus;  the  exposure  of  tlie  dura 
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in  the  course  of  one  of  the  operations  through  which  the  infection 
passed  to  produce  the  extradural  abscess. 

'I.  It  i.s  uufeitunate  tliere  was  no  bacteriological  examination 
made  from  the  sinus  secretion  at  the  time  of  the  original  operation. 

:;.  The  value  of  nitrate  of  thorium  as  an  aid  in  differentiating 
between  an  extradural  and  cerebral  abscess  during  an  X-ray  exam- 
ination. 

4.  The  complete  relief  of  the  osteomyelitis,  generally  a  pro- 
grossive   condition. 

5.  The  fulminating  process  developing  so  rapidly  and  resulting 
in  a  subdural  abscess  after  the  extradural  abscess  had  seemed  to 
be  relievf-d. 

Meningitis    D|ue   to    Frontal    Sinus    Suppuration    \A/ith    a    Report    of 
Three  Fatal  Cases. 

By  RALPH  BUTLER.   .VI.  D..   Philadelphia. 

Considering  the  vast  number  of  cases  of  sinus  suppuration  that 
exist,  the  number  of  reports  of  intracranial  involvement  from  them 
are  relatively  few.  A  search  of  the  literature  shows  the  greater 
number  of  intracranial  cases  of  otitic  as  compared  to  those  of  nasal 
origin.  That  these  complications  of  sinus  inflammation  are  not 
common  is  borne  out  by  statistics. 

The  writer  then  quotes  from  the  literature  as  to  the  occurrence 
and  relative  frequency  of  meningitis  following  frontal  sinus  disease. 

Meningitis  may  complicate  either  chronic  or  acute  sinusitis  and 
is  more  common  in  the  male  during  the  second  and  third  decades. 

The  infection  may  be  transmitted  through  a  congenital  or  a 
carious  defect  in  the  postei'ior  waU  of  the  sinus,  through  the  veins 
or  lymphatics,  by  infection  of  the  diploe  or  by  the  formation  of  an 
osteomyelitis. 

After  purulent  leptomeningitis  has  developed  the  prognosis  is 
very  bad.  There  is  considerable  evidence  to  show  that  the  mor- 
tality has  been  increased  by  operation  on  the  sinuses. 

As  there  is  considerable  operative  risk,  the  cosmetic  results  are 
not  always  ef.tisfaetory  and  complete  cure  is  uncertain,  many 
surgeons  hesitate  to  do  a  radical  operation  unless  intracranial 
infection  is  suspected  or  the  bone  is  diseased.  One  should  not 
hesitate  beyond  this  point. 

As  illu.-^trating  the  value  of  late  operation,  the  Avriter  presents 
the  history  of  a  14-year-old  boy  who  had  marked  proptosis  of  the 
left  eyeball;  the  left  frontal  ethmoidal  and  maxillary  sinuses  were 
operated  upon.  The  dui-a  was  exposed  in  the  ehmoidal  and  frontal 
regions  with  local  meningitis.  The  roof  and  inner  wall  of  the  orbit 
were  largely  destroyed,  and  staphylococci  were  found  in  puro 
culture.  The  patient  has  shown  no  evidence  of  extension  of  the 
intracranial  Involvement. 

Three  fatal  cases  are  next  recorded: 

Case  1.  Male,  aged  11,  had  an  acute  inflammation  of  the  left 
frontal  sinus,  with  swelling;  and  tenderness  for  about  two  weeks. 
Three  months  previous  had  an  attack  of  influenza. 

There  was  neither  tenderness  nor  swelling  over  other  sinuses, 
postural  tests  were  negative  and  there  was  no  abnormal  secretion 


SOCIKTY     rK()(i:Kl)lNC,S.  305 

in  the  nose  or  throat.  The  roentgenologist  could  not  determine 
whether  the  left  frontal  sinus  was  absent  or  full  of  exudate.  Blood 
count  showed  20,000  leucocytes.  The  neurologist  gave  a  negative 
report. 

Admitted  to  hospital  and  a  few  hours  later  became  unconscious, 
with  signs  of  meningitis.  At  2  p.  m.  the  following  day  he  was 
comatose,  the  neck  was  stiff,  pupils  did  not  react  to  light  and 
accommodation,  the  left  widely  dilated,  the  right  contracted,  with 
hemorrha.ge  in  each  fundus.  A  second  X-ray  examination  showed 
exudate  in  the  left  frontal  sinus. 

The  sinus  was  opened  and  found  to  be  filled  with  a  thick  brown 
fluid.  While  the  wound  was  being  sutured  the  patient  suddenly 
stopped  breathing,  probably  from  paralysis  of  the  respiratoi-y 
center.     No  autopsy. 

Case  2.  Male,  aged  21.  Had  been  kicked  by  a  horse  14  years 
previously.  Three  months  later  he  noticed  a  swelling  over  the 
inner  end  of  the  eyebrov,'.  He  had  slight  symptoms  from  this. 
Tnilateral  anosmia  on  that  side. 

Examination   showed   it  to   be   a  mucocele  of   the   frontal   sinus. 

Removing  the  anterior  end  of  the  middle  turbinal  and  opening 
the  frontal  sinus,  a  large  cavity  was  found  filled  with  thick,  ropy 
mucus;  a  rubber  drainage  tube  was  inserted.  On  the  removal  of 
the  tube  the  artificial  duct  closed  and  the  swelling  reappeared. 

The  wound  was  reopened  later  and  a  gold  tube  inserted,  with 
recovei-y  and  marked  improvement  of  his  mental  condition. 

The  patient  then  reappeared  in  four  years  with  the  tube  in  situ, 
was  treated  a  ievf  times,  then  disappeared,  returning  four  years 
afterwards  with  a  recun^ence  of  acute  symptoms.  One  month  later 
he  developed  a  typical  attack  of  meningitis  and  died.     No  autopsy. 

Case  3.  Male,  aged  77.  The  examination  showed  tenderness  over 
the  floor  of  the  right  frontal  sinus  with  induration  of  the  tissues 
of  the  upper  part  of  the  right  orbit  and  a  supraorbital  fistula 
extending  into  the  frontal  sinus  from  which  pus  was  draining.  The 
X-ray  showed  mai'ked  clouding  of  the  right  frontal  and  roughening 
of  its  median  wall  with  slight  clouding  of  the  right  antrum  and  of 
the  ethmoids  on  both  sides. 

The  right  middle  turbinal  was  removed  and  the  right  antrum 
irrigated.  Three  days  later  an  external  operation  was  performed. 
The  front  wall  containing  the  fistula  was  removed,  the  sinus  was 
found  filled  with  pulsating  pus,  the  posterior  wall  Avas  necrosed, 
through  which  the  inflamed  dura  could  be  seen.  At  this  point  the 
operation  was  discontinued  as  the  patient  was  doing  badly.  On 
the  third  day  after  operation  the  patient  became  irrational  and 
had  one  general  convulsion  which  was  attributed  to  uremia.  The 
patient  died  during  the  night. 

Autopsy  showed  bilateral  chronic  suppuration  of  the  frontal, 
ethmoidal  and  sphenoidal  sinuses  and  of  the  right  antnim  of 
Highmore.  Chronic  suppurative  meningitis  with  .secondary  atrophy 
of  the  cortical  substance  of  the  frontal  lobes  of  the  brain,  estimated 
to  be  of  six  months'  duration.  Infection  probably  pneumococcic. 
Gram  positive  diplococci. 
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DISCUSSION  OF  DR.   BKYAN'S   AND   DR.   BUTLER'S   PAPERS. 

Dr.  Ross  Hall  Skillern,  Philadelphia,  Pa.:  I  lost  two  ca-ses  after 
the  Killian  operation  of  meningitis.  One  ix)int  to  be  considered  is 
the  route  by  which  this  infection  travels  to  the  brain.  In  one  of 
my  cases  the  man  died  three  days  after  operation.  At  autopsy  the 
whole  brain  was  a  mass  of  inflammatory  reaction,  but  no  path 
could  be  traced.  The  cases  that  die  are  old  cases  who  in  the  years 
have  built  up  for  themselves  a  kind  of  resistance.  Operation 
frequently  breaks  this  down  and  then  they  go  off  very  quickly. 

Dr.  C  W.  Richardson,  Washington,  D.  C:  I  believe  that  a  latent 
fdrm  of  meningitis  exists  which  is  started  up  immediately  after 
operation.     I  noticed  this  in  two  of  my  cases. 

Dr.  Henry  L.  Swain,  New  Haven,  Conu.:  On  one  occasion  I 
advised  against  operating  on  a  patient  sent  to  the  hospital  "with 
meningitis  and  a  discharging  ear.  The  fluid  from  lumbar  puncture 
contained  pneumococcus,  the  ear  secretion  staphylococcus,  the  nose 
pneumococcus.  The  patient  recovered  (with  a  succession  of  spinal 
punctures  when  indicated.  Had  the  usual  ear  operation  been  done 
the  patient  would  in  all  probability  have  died. 

Dr.  B.  Alex.  Randall,  Philadelphia,  Pa.,  verbally  reported  a  case 
of  probable  noma  of  the  nose  in  a  man  of  68,  suggesting  malignant 
disease  of  syphilis,  but  justifying  neither  diagnosis.  Typical  noma 
of  the  ala  nasi  later  developed,  but  did  not  improve  under  diph- 
theria antitoxin. 
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medical  school, 
Stanford  Uniyersity,  Calif. 

i. the  weight  and  density  of  the  temporal  p.one. 

The  weight  of  the  bones  of  the  skull  in  both  sexes  is  greatest 
from  twentY  to  fortv-five,  according  to  Gurriere  and  Massetti, 
18')5.  Hence  the  maximum  weight  of  63.5  grams  found  in 
Xo.  119,  among  one  hundred  cleaned,  dried  temporal  bones, 
probably  approaches  the  maximum  weight  of  the  dry  dis- 
articulated adult  bone  quite  closely.  The  lightest  adult  bone, 
Xo.  133  of  this  series,  weighed  but  22.S  grams,  giving  a  dif- 
ference of  41  grams. 

Specimen  119  displaced  43  grams  of  water,  its  density 
hence  being  1.48,  but  specimen  133  displaced  but  10.5  grams 
of  water,  indicating  a  density  of  2.14.  Hence  the  lighter  bone 
apparently  had  a  far  greater  density.  But  the  weight  and 
densitY  of  bones,  even  when  dried  by  years  of  exposure  in  a 
drv  atmosphere,  depends  upon  a  great  number  of  factors.    One 
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must  consider  the  age  and  possibly  racial  characteristics  of  the 
individual  bone  and  especially  the  method  and  the  extent  of  the 
cleaning.  Hence  for  this  and  other  reasons  the  results  ob- 
tained from  these  two  specimens  ])robably  are  only  roughly 
indicative  of  the  true  density. 

The  average  weight  of  fifty  intact  right  temporal  bones  in 
Table  I,  regardless  of  sex  and  including  the  ear  ossicles  and 
the  styloid  and  zygomatic  processes  to  the  point  of  articulation 
of  the  latter,  in  the  dried  state  is  41.5  grams.  Fifty  left  tem- 
poral bones  average  41.6  grams.  Hence  asymmetry  in  form, 
even  though  present  to  a  marked  degree  as  described  by  Cheatle 
in  1913.  in  certain  skulls,  does  not  give  one  side  a  preponder- 
ance in  average  weight,  even  if  one  takes  only  a  relatively 
small  number  of  temporal  bones. 
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II. TORSION'  OF  THE  PETROUS  PORTION". 

As  is  well  known,  the  temporal  bone  represents  three  ele- 
ments— the  petrosal,  squamous  and  tympanic  elements — which 
usuallv   can   be   separated     at    birth.     The    external    acoustic 
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canal  is  largely  unformed.  At  this  time  the  tympanic  ring 
is  circular  in  outline  and  the  tympanic  membrane  directly  con- 
tinuous and  lies  in  the  same  plane  as  the  external  surface  of 
the  sqviamosa.  Canal  formation  begins  by  the  rapid  growth 
of  the  anterior  and  posterior  margins  of  the  tympanic  element, 
which  are  much  thicker  than  the  rest  of  the  tympanic  portion 
of  the  canal  at  this  time.  In  adult  bones,  as  we  shall  see 
later  in  the  discussion  of  the  osseous  external  acoustic  orifice, 
we  sometimes  find  a  thickening  at  these  very  points,  although 
this  border  usually  becomes  very  thin  in  the  adult  condition. 

At  Ijirth  the  petrous  portion  seems  to  show  no  torsion.  In 
cross  section  it  assumes  the  shape  of  an  isosceles  triangle — 
the  anterior  superior  and  the  posterior  superior  surfaces  form- 
ing straight  sides.  The  inferior  surface  is  quite  irregular  due 
to  its  articular  surfaces,  to  the  numerous  foramiucC  and  the 
jugular  fossa.  The  superior  angle  of  the  triangle  is  slightly 
rounded. 

In  the  adult  bone  certain  changes  have  occurred  in  the  con- 
tour of  the  petrous  portion.  The  medial  extremity  which 
articulates  with  the  basilar  portion  of  the  sphenoid  is  directed 
anteriorly.  This  gives  the  superior  border  of  the  petrous 
bone  a  slightly  bent  direction.  Ijecause  it  remains  in  juxta- 
position with  the  sphenoid.  Ikit  the  superior  margin,  viewed 
from  a  median  plane,  also  is  rotated,  anteriorally  or  clockwise, 
looking  medially.  The  change  that  has  taken  place  during 
this  period  of  torsion  has  modified  somewhat  the  structures 
underlying  and  contained  within  this  portion  of  the  bone, 
which  forms  the  superior  surface  of  the  external  auditory 
canal  and  envelops  a  part  of  the  tympanum.  The  torsion 
which  modifies  the  petrous  ]>ortion  modifies  the  form  of  the 
canal,  as  we  shall  see  also,  that  of  its  external  orifice. 

In  calculating  the  amount  of  rotation  that  the  medial  poT- 
lion  of  the  petroum  element  makes,  1  used  the  styloid  jirocess 
to  fix  the  bone.  It  is  im])Ossil)le  to  determine  the  angle  that 
the  iietrous  i)ortion  makes  with  the  styloid  process  in  the  new- 
born, on  account  of  the  absence  of  the  process,  but  in  the  adult 
bones  this  process,  when  intact,  is  usually  very  definite  and 
constant  in  direction. 

The  method  used  in  calculating  the  angle  of  torsion  is  as 
follows:    The  bone  was  fixed  by  jilacing  the  styloid  process 
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ill  a  vertical  position  in  a  board  with  vertical  holes  graded  as 
to  size.  The  processes  which  are  of  variable  size  were  fitted 
very  snugly  into  suitable  h(^les.  In  this  manner,  one  can  elim- 
inate error  to  a  great  decree  and  can  be  relatively  sure  that 
all  angles  are  measured  from  a  fairly  definite  base  line.  The 
surface  of  the  board  is  at  right  angles  to  the  process,  and  the 
superior  margin  of  the  ]:)etrous  portion  is  adjusted  parallel  to 
the  edge  of  the  board.  iJy  using  the  plane  surface  of  the 
board  as  a  base  line,  one  can  measure  the  angle  of  rotation  of 
the  petrous  portion  quite  accurately  with  a  protractor.  In 
order  to  reduce  error  to  a  minimum,  the  angle  of  rotation  was 
measured  on  a  line  passing  through  the  center  of  the  orifice  of 
the  internal  auditory  canal.  This  surface  of  the  bone  some- 
times is  irregular,  due  to  a  ridge  just  over  this  orifice.  In 
these  cases  the  arm  of  the  protractor  was  placed  as  nearly 
parallel  to  the  entire  surface  as  possible.  Such  a  procedure 
was  rarely  necessary,  however,  for  usuallv  the  arm  of  the 
protractor  could  be  rested  on  the  side  of  the  petrous  bone, 
placed  parallel  to  the  surface  with  little  difficulty  and  the 
angle  read. 

Table  II. 
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TaiilC  II. — Continued. 

Specimen  Xo.  Angle  of  Rota'n  Specimen  Xo.   Angle  of  Rota"n 
78  122° 

82  115° 

89  112° 

93  121° 

117  118° 

118  120° 

120  113° 

121  113° 

It  was  interesting  to  find  that  there  is  a  correlation  between 
the  angle  of  rotation  of  the  petrous  portion,  measured  as 
above,  and  the  direction  of  the  long  diameter  of  the  osseous 
external  auditory  orifice.  When  the  long  axis  of  the  external 
orifice  approaches  a  vertical  plane — that  is,  when  it  is  almost 
parallel  to  the  styloid  process,  the  anterior  superior  surface 
as  measured  above  makes  an  agle  of  approximately  120°  with 
the  i4ane  surface  of  the  board.  In  specimens  with  the  long 
axis  approaching  a  horizontal  position,  the  anterior  superior 
surface  makes  an  angle  of  approximately  110°  with  the  plane 
surface  of  the  board.  In  by  far  the  commonest  form,  the 
long  axis  lies  between  the  two  extremes,  the  angle  being 
about  115°.  An  average  of  the  fifty  specimens  in  Table  II, 
calculated  by  this  method,  gave  an  angle  of  113.7°.  The 
maximum  amount  of  rotation  as  measured  above  was  20°. 
which  is  the  difiference  between  105°  in  specimen  Xo.  126 
and  125°  in  specimen  Xo.  24.  As  the  accompanying  photo- 
graphs show,  one  can  determine  the  amount  of  rotation  of 
the  petrous  portion  with  considerable  accuracy  l)y  noticing 
the  direction  of  the  long  diameter  of  the  osseus  external 
acoustic  orifice.  Furthermore,  if  the  styloid  processes  of  any 
series  are  placed  j^arallel  and  o])posite,  the  lines  indicating 
the  direction  of  the  long  diameter  of  the  external  orifice  will 
be  parallel. 

Specimen  14'>,  Fig.  1,  the  opi)()site  surface  of  which  is  rep- 
resented in  Fig.  2.  illustrates  the  usual  condition  of  rotation. 
In  specimen  Xo.  126.  rei)resented  in  Figs.  3  and  4.  the  direc- 
tion of  the  string  or  the  long  diameter  of  the  external  acoustic 
orifice  is  almost   parallel   to   the   styloid   process,   thus   repre- 
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senting  a  totally  different  angle  of  rotation.  In  specimen  Xo. 
24.  rejDresented  in  Figs.  3  and  6,  on  the  other  hand,  the  direc- 
tion of  the  long  diameter  of  the  external  acoustic  foramen 
forms  almost  a  right  angle  with  the  styloid  process. 

There  are  numerous  factors  to  be  considered  as  to  the 
cause  of  this  rotation,  which  is  always  in  the  same  direction — 
the  superior  margin  being  directed  anteriorly,  but  it  occurs 
after  birth.  At  birth  and  shortly  afterwards,  no  torsion  was 
observed  in  looking  over  125  fetal  and  infantile  specimens. 
It  will  be  recalled  that  the  basilar  portions  of  the  occipital 
bone  also  is  more  vertical  and  only  slightly  grooved  at  this 
period,  the  deep  hollowing  found  in  adult  bones  apparently 
being  coincidental  with  the  torsion  of  the  petrous  element. 

By  the  sixth  month  of  fetal  life,  the  skull,  though  smaller, 
is  in  much  the  same  condition  as  at  birth,  except  that  the 
occipital  region  is  relatively  larger.  The  most  striking  dif- 
ferences are  the  insignificance  of  the  facial  portion  and  the 
flatness  of  the  base.  In  the  cranium  the  frontal  region  is 
relatively  small.  According  to  Dwight.  '07,  Alerkel  divided 
the  growth  of  the  head  into  two  periods,  with  an  intervening 
one  of  rest.  The  first  period  ends  with  the  seventh  year  and 
is  followed  by  inactivity  till  puljerty.  when  the  second  period 
begins.  Our  interest  lies  in  Merkel's  first  two  stages  of  the 
first  period,  which  are  said  to  end  at  the  fifth  year.  In  the 
first  stage,  reaching  to  the  end  of  the  first  year,  the  growth  is 
general,  but  the  face  gains  on  the  cranium.  At  six  months 
the  basilar  process  rises  more  sharply,  which,  with  the  down- 
ward growth  of  the  face,  may  have  an  important  effect  on 
the  torsion  of  the  temporal  bone,  since  the  greatest  degree 
of  rotation  occurs  at  this  time.  In  the  second  stage,  to  the  end 
of  the  fifth  year,  the  vault  grows  more  than  the  base,  assum- 
ing a  more  rounded  and  finished  appearance.  The  face  still 
gains  relatively,  but  grows  more  in  breadth  than  in  height.  It 
is  quite  probable  from  my  observation  that  with  the  termi- 
nation of  this  period  the  maximum  degree  of  torsion  has  been 
attained. 

As  stated  above,  the  torsion  begins  after  birth  and  api)ar- 
ently  continues  quite  raj)idly,  for  as  far  as  I  could  observe,  in 
specimens  a  few  years  old,  the  maximum  amount  of  torsion 
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already  had  lieen  reached.  Hence  torsion  occurs  during  in- 
fancy at  a  time  the  brain  grows  most  rapidly.  We  have  a 
rapidly  growing  brain  and  growing  bones  which  envelop  it. 
We  also  know  that  the  brain  molds  the  skull  to  a  certain  ex- 
tent and  that  the  skull  also  modifies  the  shape  of  the  brain. 
Since  these  two  conditions  appear  at  the  same  period  in  devel- 
opment, the  brain  factor  may  have  a  great  deal  to  do  with 
these  modifications  of  the  petrous  element  at  this  time.  It  is 
possible  that  the  cerebellum  and  the  medulla  oblongata  exert 
a  pressure  by  their  rapid  growth,  forcing  the  basilar  portion 
of  the  sphenoid  and  the  superior  margin  of  the  petrous  por- 
tion of  the  temporal  bone  anteriorly,  thus  accelerating  the 
growth  of  the  anterior  portion  of  the  skull  which  responds  to 
the  marked  development  of  the  frontal  lobes. 

The  rajiid  growth  of  the  cerebrum  after  birth  also  may 
exert  a  pull  upon  the  dura  at  its  close  attachment  to  the  su- 
perior margin  of  the  petrous  portion  of  the  temporal  bone, 
thus  deflecting  the  medial  extremity  forward.  Xot  only  is 
the  direction  of  this  portion  changed  during  this  period,  but 
the  superior  margin  is  molded  somewhat,  for  this  border  is 
sharper  in  the  adult  form  than  it  is  in  the  infantile  condition. 

III. THE   AXCLE   I'.ETWEEX    THE    I'ETROS.V    .\XD    SOU.\.M0SA. 

The  angle  that  the  superior  margin  of  the  petrous  portion 
makes  with  a  tangent  parallel  in  the  main,  with  the  squamosa 
also,  is  greater  in  the  adult  condition  than  it  is  in  the  new- 
born. The  squamous  i)ortion  of  the  tem])oral  bone  has  the 
general  direction  of  the  lateral  surface  of  the  calvarium — the 
squamosa  itself  occupying  about  one-half  of  the  lateral  surface 
in  length.  The  suture  between  the  parietal  and  temporal  bone 
immetliatelv  over  the  mastoid  })rocess  is  generally  very  low. 
and  one  can  readily  measure  the  angle  that  the  jietrous  ele- 
ment makes  with  the  squamosal  by  means  of  a  protractor,  upon 
disarticulated  bones.  Using  the  external  surface  of  the  squa- 
mosa immediately  above  the  posterior  root  of  the  process  as 
a  base  line  for  one  arm  of  the  protractor,  the  angle  which  the 
petrous  elemeni  makes  with  this  arm  can  be  measured  directly. 

About  the  time  of  birth  there  appareiuly  is  a  ven-  slight 
variation  in  the  anirle.     It  varied  from  6(>  to  70  degrees  in  a 
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small  series  of  20  infantile  and  newly  born  temporal  bones. 
In  the  adult  condition  there  is  a  greater  variation,  however, 
for  an  angle  of  52  degrees  was  found  as  a  minimum  and  one 
of  64  degrees  as  a  maximum.  The  average  of  the  angles  be- 
tween the  petrous  and  squamous  ])ortions  in  50  specimens  in 
Table  III  is  S7.2  degrees. 


Tahle:  III. 

specimen 

Angle 

No.  of  Specimen 

Angle 

1 

59 

35 

56 

2 

53 

39 

53 

3 

55 

40 

60 

4 

60 

42 

58 

6 

60 

43 

58 

7 

52 

44 

60 

9 

55 

45 

60 

14 

54 

46 

64 

15 

58 

47 

60 

16 

58 

48 

56 

17 

55 

49 

60 

18 

60 

51 

58 

20 

55 

53 

58 

21 

58 

56 

60 

22 

59 

58 

60 

23 

58 

61 

55 

24 

56 

71 

60 

25 

53 

152 

55 

26 

60 

159 

55 

27 

60 

321 

62 

28 

60 

326 

61 

29 

60 

341 

56 

30 

60 

374 

57 

31 

57 

1114 

55 

34 

56 

1168 

58 

TV. VARIATIONS    IX    THK    MASTOID   FORAMKX. 

The  mastoid  foramen,  when  present,  has  a  greater  uniform- 
ity in  pO'^ition  than  one  infers  from  a  textbook  description. 
Piersol,    1907,   gives   a   typical    description    in    saying    that    a 
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small  canal,  the  mastoid  foramen,  transmitting  a  vein,  runs 
from  the  sinus  to  the  outside  of  the  bone,  and  sometimes 
reaches  as  far  back  as  the  sutvire  between  the  temporal  and 
the  occipital.  Cheatle.  1906,  described  the  vein  as  leaving  the 
lateral  sinus  in  its  descending  part  and  usually  running  up- 
wards, backwards  and  outwards  with  a  curved  course,  to 
emerge  at  the  posterior  edge  of  the  base  of  the  mastoid  process. 
I  believe  it  would  be  more  nearly  correct  to  limit  the  area  of 
emergence,  for  after  looking  over  more  than  250  adult  tem- 
poral bones  I  find  that  it  usually  emerges  directly  over  the 
digastric  groove,  on  a  level  with  the  upper  margin  of  the 
osseus  external  acoustic  orifice.  When  the  lambdoidal  suture 
at  its  lower  extremitv  forms  a  convex  surface  on  the  mastoid 
portion  of  the  etm]ioral  bone,  the  foramen  is  found  slightly 
medial  to  the  digastric  groove.  If  the  lambdoidal  suture  is 
straight  at  this  region,  which  is  the  more  common  form,  the 
foramen  may  even  appear  in  the  suture,  or  within  a  centi- 
meter of  the  suture,  thus  apj^earing  directly  above  the  digastric 
groove.  It  would  appear  from  this  that  the  suture  between 
the  temporal  and  the  occipital  bones  had  a  great  deal  to  do 
with  determining  the  position  of  the  foramen.  One  very 
rareh-  finds  the  foramen  lateral  to  the  digastric  groove. 

By  tabulating  the  occurrence  of  the  common  forms  of  canal, 
we  find  some  interesting  data,  as  judged  by  250  specimens  in 
Table  4,  chosen  at  random  from  our  collection.  In  68  speci- 
mens, or  17  per  cent  of  the  bones,  there  was  no  indication  of 
a  canal  from  the  lateral  sinus  to  the  outside  of  the  bone.  One 
can  always  find  emissary  foramina?,  variable  in  number  and 
size,  over  the  mastoid  process  and  at  its  base,  but  I  do  not 
include  any  canals  that  cannot  be  traced  to  the  lateral  sinus. 
It  also  is  relatively  common  to  find  a  canal  apparently  for 
a  vein,  entering  and  leaving  on  the  lateral  surface  of  the  base 
of  the  })rocess  without  penetrating  deeply  into  the  l)one. 

In  167  specimens,  or  ()7  ]ier  cent  of  the  250  bones,  the  canal 
is  single  and  usually  can  be  traced  with  very  little  difficulty 
from  tlie  sinus  to  the  outside  of  the  bone.  It  is  common  to 
find  one  opening  of  the  canal  on  the  inner  table,  which  divides 
w  itliin  the  spongiosa  and  emerges  1)\-  two  openings.  This 
was  observed  in  11  specimens,  or  4  per  cent.  Four  specimens 
had  two  separate  canals  traceable  from  the  sinus  to  the  outside. 
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In  one  case  the  canals  were  fully  two  centimeters  apart,  and 
both  appeared  above  the  digastric  groove,  being  due  to  two 
separate  veins  leaving  the  lateral  sinus. 

Wlien  the  foramen  divides  within  the  diploe  to  emerge  as 
two  canals,  one  finds  them  emerging  almost  parallel.  In  a 
few  cases,  the  canal  is  directed  straight  out  from  the  lateral 
sinus,  and  the  distance  between  the  lateral  sinus  and  the  ex- 
ternal surface  of  the  bone  is  no  greater  than  the  thickness  of 
the  bone. 

Cheatle,  1906,  in  discussing  the  size  of  the  canal  described 
it  as  being  as  "big  as  a  pencil"  in  some  cases,  and  so  small 
that  it  would  not  admit  a  pin  in  others.  Myer.  1913,  reported 
an  abnormallv  large  unilateral  foramen  mastoideum  with  a 
diameter  of  6  mm.  on  the  inner  surface,  and  a  sulcus  emis- 
sarium  on  the  exterior  with  an  oval  mouth  with  a  long  diam- 
eter of  8  mm.  In  the  1.^00  adult  temporal  bones  examined 
I  found  none  with  an  abnormally  large  canal,  thus  indicating 
that  large  canals  are  very  uncommon. 

Tat.lE  IV. 

Xo.  Per  Cent. 

Absence  of  emissary  canal 68  27 

Single  emissary  canal.. 167  67 

bifurcating  emissary  canals 11  4.4 

Double  canals .--     4  1.6 

Total : 230  100 

v. THE  PROCESSES  IX  THE   MASTOID  REGION. 

The  pars  mastoidea,  which  forms  the  posterior  part  of  the 
temporal  bone,  is  continued  below  into  a  conical  projection, 
the  mastoid  process,  the  size  and  form  of  which  varies  some- 
what and  which  is  said  to  be  larger  in  the  male  than  in  the 
female.  The  mastoid  process  is  relatively  small  at  birth  and 
contains  no  air  cells  except  at  the  antrum.  It  becomes  distinct 
about  the  first  year,  coincident  with  the  obliteration  of  the 
petrosquamous  suture.  The  suture  is  frequently  found  not 
whollv    fused   in   the   adult   temporal   bone.      Toward   puberty 
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the  process  becomes  pneumatic.  This  process,  which  serves 
for  the  attachment  of  the  sternocleidomastoideus,  splenius 
capitis  and  the  longissimus  capitis  muscles,  is  sometimes 
divided  by  a  deep  groove,  the  digastric,  for  the  attachment  of 
the  posterior  belly  of  the  digastricus.  Just  medial  to  this 
groove  is  a  small  shallow  furrow  which  lodges  the  occipital 
artery. 

So  much  diversity  of  opinion  exists  among  authorities  as 
to  the  correct  names  of  the  processes  of  the  mastoid  region 
that  one  is  hardly  safe  in  describing  this  region  without  first 
referring  to  matters  of  terminology.  Gray,  1905'  edition, 
makes  no  reference  to  paramastoid  or  paroccipital  processes 
in  man,  but  in  the  edition  revised  by  Lewis,  1913.  the  para- 
mastoid is  described  in  connection  with  the  occipital  bone, 
as  an  eminence  which  sometimes  projects  downwards  from 
the  rough  under  surface  of  the  jugular  process,  where  the 
rectus  capitis  lateralis  muscle  and  the  lateral  atlantooccipital 
ligament  are  attached.  It  is  stated  that  this  eminence  may 
be  of  sufficient  length  to  reach  and  articulate  with  the  trans- 
verse process  of  the  atlas.  The  last  edition  of  Gray  does  not 
mention  the  ])ar-occipital  process,  and  neither  Piersol,  1907. 
nor  Allen,  1884,  describe  either  process.  Morris,  1899.  says 
that  a  process  of  bone  projects  rarely  from  the  under  surface 
of  the  quadrilateral  shaped  jugular  process  "homologous  to 
the  par-occi])ital  process  present  in  many  animals.''  Thomson. 
1917,  also  described  a  rough  or  smooth  elevated  surface,  or 
else  a  projecting  process  springing  from  the  under  surface 
of  the  extremity  of  the  jugular  process,  the  extremity  of  which 
may  articulate  with  the  transverse  process  of  the  atlas.  \\  hen 
this  jirocess  is  met  with,  he  terms  it  paramastoid  or  par- 
occipital.  According  to  Corner.  1896,  Macalister,  regarded 
the  jugular  process  and  its  extension  as  the  paramastoid  or 
jiar-occipital.  I'.ryce,  1914,  described  a  distinct  ridge  occur- 
ring normally  on  the  medial  lip  of  the  groove  for  the  digastric 
muscle,  which  may  be  developed  into  a  process  of  considera- 
ble dimensions  and  may  even  be  rendered  bullous  by  con- 
taining an  air  cell.  This  ])rocess  he  calls  paramastoid.  The 
term  ])ar-occipital  is  not  mentioned  in  this  text. 

Corner,  1896,  examined  304  mastoid  ]irocesses  and  called 
attention  to  the  existence  of  a  process  of  the  temporal  bone 
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on  the  inner  side  of  the  digastric  groove  which  was  present 
in  some  form  in  93  per  cent  of  the  specimens  he  examined. 
He  also  found  a  similar  crest,  ridge  or  process  present  on  the 
temporal  bones  of  20  monkeys  and  in  the  skulls  of  3  lemurs. 
He  proposed  in  the  consideration  of  the  constant  presence  of 
this  process,  that  the  name  "par-occipital"'  should  be  confined 
to  the  downward  expansions  of  the  occipital  bones,  and  the 
name  "paramastoid''  should  be  applied  to  the  process  at  the 
inner  lip  of  the  digastric  groove. 

\\'aldeyer,  1909,  in  discussing  processes  of  this  region,  wrote 
that  "Der  Processus  retromastoideus  ist  diejenige  liildung, 
welche  mich  zu  einer  enieuten  Untersuchung  der  Regio  occipi- 
talis und  mastoidea  des  menschlichen  Schadels  veranlasst  hat 
und  den  Kernpunkt  dieser  Abhandlung  darstelt."  He  added 
that  the  retromastoid  process  is  "einen  meist  stumpfen.  bald 
mehr  rundlichen,  bald  mehr  langlichen  Fortsatz  von  durch- 
schnittlich  0.5  bis  2  cm.  Hohe,  der  sich  an  der  Stelle  des 
Zusammenstosses  des  oberen  queren  Xebenschenkels  der  Linea 
nuchae  inferior  mit  der  Linea  semicircularis  superior  entwick- 
elt.*' 

(  )ther  processes  also  have  been  described  in  this  region. 
W'aldeyer.  1909.  stated  that  von  Haferland  described  a  round- 
ed process  which  develops  on  both  sides  from  the  angulus 
mastoideus  of  the  parietal  and  which  projects  laterally  directly 
above  the  parietomastoid  suture.  \'on  Haferland  termed  this 
projection  the  processus  astericus.  but  W'aldeyer  preferred  the 
designation  tuberculous   supramastoideum   posterius. 

Since  the  prefix  para  means  beside,  beyond,  accessory  to, 
apart  from,  and  against,  the  paramastoid  process  should  by 
definition  be  near  the  mastoid  j^rocess.  When  one  examines 
this  region  in  a  series  of  temporal  bones,  one  can  find  the  mas- 
toid process  with  the  digastric  groove  in  all  degrees  of  depth 
— from  a  mere  slight  sulcus  in  cases  in  which  the  process 
shows  no  indication  of  division,  to  that  of  a  deep  groove  a 
centimeter  or  even  more  in  dei)th,  where  the  process  is  well 
divided.  This  seems  to  indicate  that  this  process,,  though  fre- 
quentlv  divided  by  a  deep  grove,  is  in  reality  one  and  the  same 
process  developmentally.     Hence  it  would  seem  that  when  the 


344  JOSEPH  c.oLDSTKix. 

process  is  bifid  due  to  the  presence  of  a  deep  digastric  groove, 
the  outer  portion  should  preferably  be  called  the  lateral  and 
the  other  the  medial  portion  of  the  mastoid  process.  And  in 
cases  where  there  are  two  grooves,  as  described  later,  the 
terms  lateral,  intemiediate  and  medial  could  be  used. 

In  Table  5.  500  adult  temporal  bones  showing  indications 
of  a  mastoid-occipital  suture  are  classified  with  reference  to 
the  appearance  of  the  medial  portion  of  the  mastoid  process. 
The  lateral  portion  of  the  mastoid  process  is  present  in  all. 
Specimen  32  has  a  definite  retromastoid  process,  and  in  three 
others  it  was  indicated.  In  37  cases  two  grooves  were  ob- 
served, one  the  digastric  and  the  other  the  occipital,  thus  split- 
ting the  mastoid  process  into  three  portions  with  the  pres- 
ence of  an  intervening  ridge  or  tubercle. 

It  is  stated  that  in  rare  cases  the  extremity  of  this  process 
niav  articulate  with  the  transverse  process  of  the  atlas.  The 
corresponding  atlas  is  not  present  in  our  collection,  but  the 
length  of  the  jugular  process  is  such  that  this  could  well  have 
been  the  case  in  tliis  specimen,  although  its  character  suggests 
that  this  was  not  so. 

The  triplicate  condition  or  that  in  which  the  medial  portion 
of  the  mastoid  process  is  divided,  may  be  confined  entirely 
to  the  temporal  bone  :  or  as  in  Figure  7.  it  may  be  more  ex- 
tensive, occupying  the  adjacent  lateral  portion  of  the  occipi- 
tal. In  this-particular  case  the  medial  portion  of  the  mastoid 
process  exists  as  two  marked  ridges.  The  jugular  process 
articulated  with  a  superior  articular  process  of  the  atlas  oblit- 
erating the  jugular  notch  entirely,  the  condyloid  and  jugular 
processes  being  continuous. 

Fig.  8  shows  an  abnormally  large  jugular  process,  more 
than  1  cm.  in  length,  extending  from  the  quadrilateral  shaped 
space  on  the  under  surface  of  the  occiptal  bone.  This  process 
has  been  described  by  Thomson.  1*>17.  and  by  others. 

Other  conditions  within  the  i)rocess  also  may  be  of  unusual 
interest.  Fig.  9  shows  a  single  large  mastoid  cell,  more  than 
]  cm.  in  diameter,  occupying  the  medial  portion  of  the  mas- 
toid process,  while  another  cell.  Fig.  10.  same  specimen,  occu- 
pies the  entire  lateral  portion  of  the  process.  This  latter  cell 
was  1 '<.  cm.  in  length.  1  cm.  wide  and  1  cm.  in  depth. 
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Taiilk   \'. 

Character  of  the  portion  of  the  mastoid  process  medial  to 
the  digastric  groove  in  500  specimens  : 

111  defined  or  ahsent 118  23.6% 

Uullous 69  13.8% 

Short  crest 79  15.8% 

Long  crest  107  21.4% 

Rough  irregular   prominence 21  4.2% 

Tubercle 65  13.   % 

Divided    (by  occipital  groove)... 57  7.4% 

Retromastoid  process   (  1  delinite,  3  indicated )  4  0.8% 

Total... 500         100.  % 

THE  OSSEOL'S  EXTKRX.\L   ACOUSTIC    .ME.VTUS. 

( )f  all  the  variable  features  of  the  normal  temporal  bone, 
the  osseus  meatus  reveals  the  greatest  number.  One  finds  so 
many  grades  of  variations  in  the  size  and  contour  that  the 
determination  of  the  normal  form  is  (juite  difficult.  Harrison 
Allen,  1884,  in  describing  the  relationship  of  the  tympanic 
ring  to  the  antrum,  stated  that  "the  curve  of  the  U  is  much 
roughened  and  produced  downwards."  In  Alorris.  1899.  it  is 
stated  that  the  external  auditory  meatus  assumes  the  form  of 
an  elliptical  bony  tube.  Toldt.  1908,  depicted  as  typical  an  an- 
trum nearly  circular  in  outline.  Cheattle,  1906,  who  wrote  ex- 
tensively on  various  aspects  of  the  temporal  bone,  did  not  de- 
scribe the  form  of  the  antrum.  Thomson,  1917.  in  Robinson's 
Revision  of  Cunningham's  Anatomy,  fifth  edition,  described 
the  meatus  as  oval  in  form  with  its  long  axis  almost  vertical 
near  the  orifice.  Neither  I'iersol,  1907.  nor  I^ryce,  VH?.  men- 
tion its  form. 

The  specimens  examined  by  me  include  all  the  above  forms 
— from  those  almost  round  in  appearance  to  those  of  an  ex- 
tremely oval  type.  The  round  fonns  are  of  various  sizes, 
some  measuring  no  more  than  0.5  cm.  in  diameter  at  the  ori- 
fice, although  the  maximum  diameter  at  this  point  was  1.5 
cm.,  a  variation  in  size  of  300  per  cent.  From  the  round 
form   the  picture  changes   by   degrees    to    that    of   a   decided 
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oval.  All  gradations  in  form  can  be  seen,  even  if  one  ob- 
.serves  only  a  relatively  small  number  of  bones.  The  shortest 
diameter  of  an  oval  form  was  0.5  cm.,  and  the  longest,  a  lit- 
tle less  than  2.0  cm.  Between  these  figures  one  can  find  all 
possible   forms  and  dimensions. 

Oval  forms  were  observed  extending  in  a  vertical  plane, 
practically  parallel  to  the  styloid  process.  The  opposite  con- 
dition with  the  long  axis  in  a  horizontal  plane  and  almost  at 
angles  to  the  styloid  also  was  observed.  Specimen  126.  Fig.  4. 
illustrates  the  former  condition,  with  the  string  over  the  long 
axis,  and  specimen  24.  Fig.  5.  ajiproaches  the  opposite  form. 
The  intermediate  form,  which  is  the  more  common  condition. 
is  seen  in  Fig.  1.  specimen  149.  Xo  form  was  observed  in 
which  the  superior  margin  of  an  oval  orifice  lay  posterior  to 
a  line  drawn  verticallv  through  the  center  of  the  r)rifice  of  the 
meatus. 

The  size  of  an  orifice  may  be  greatlv  modified  by  exostoses. 
Cheattle.  1913.  said  that  these  always  occur  on  the  tympanic 
portion  of  the  bone.  W'elcker.  1864,  was  one  of  the  earliest 
anatomists  to  describe  this  form  of  exostosis.  He  found  it 
far  more  common  in  skulls  from  American  Indians  than  in 
any  other  race.  Although  exostosis  had  been  observed  by 
otologists  in  Europe  at  that  time,  their  presence  was  regarded 
as  .quite,  rare.  According  to  Welcker.  1864.  who  described 
three^exosto^es  of  the  tympanic  portion  of  the  ring.  Seligman 
bad-noted  their  presence  in  five  out  of  six  tenijioral  bones  from 
South  American  Indians. 

An  exostosis  of  the  tympanic  portion  of  the  antrum  may 
develop  to  a  state  of  almost  total  occlusion  of  the  meatus,  as 
is  seen  in  the  accompanying  photographs.  Figs.  11  and  12.  of 
an  Indian  skull  found  on  lUaylock's  Island.  Columbia  River, 
near  Umatilla,  Oregon.  In  the  left  meatus.  Fig.  11,  the  ex- 
tremities of  the  superior  margin  of  the  ring  have  become  so 
thickened  tiiat  they  almost  touch.  Fig.  12  of  the  right 
meatus,  shows  a  third  somewhat  smaller  exostosis  appearing 
at  the  inferior  border  of  the  ring,  midway  between  two  mar- 
ginal thickenings.  It  is  verj-  doubtful  whether  a  patent  canal 
was  present  during  life,  for  it  probably  was  completely  oc- 
cluded by  the  exostoses  with  the  overlying  soft  parts. 
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The  failure  of  otologists  and  anatomists  in  general  to  re- 
cord these  exostoses  would  indicate  that  they  are  quite  rare. 
Yet  specimen  100.  Fig.  13.  has  an  exostosis  present  on  the 
posterior  margin — the  anterior  heing  normal.  This,  too,  came 
from  an  Indian.  IkU  on  looking  over  75  more  Indian  skulls 
I  failed  to  find  another  specimen  with  exostoses  at  these  points. 

Another  structvire  which  tends  to  diminish  the  size  of  the 
orifice  is  the  postauditorv  tubercle  which  develops  downwards 
from  the  superior  margin  of  the  external  auditory  orifice  and 
may  reach  a  goodly  size.  Although  frequenth  absent,  it  may 
be  modified  and  project  outwards  and  downwards  as  a  shelf 
or  laminum.  Specimen  1228,  Fig.  14,  presents  such  a  case. 
In  specimen  331,  Fig.  13,  this  tubercle  has  a  base  of  almost 
one  centimeter,  and  is  in  the  form  of  an  equilateral  triangle, 
the  apex  of  which  is  directed  downwards  and  slightly  out- 
wards. 

The  tympanic  portion  of  the  meatus  may  be  generall\-  thick- 
ened, even  to  one-half  a  centimeter,  thus  occupying  some  of 
the  orifice,  as  the  petrous  portion  is  the  denser  bone  of  the 
two  and  yields  least,  hence  diminishing  the  size  of  the  orifice. 

SOMK  POINTS  IN   THE  ANATOMY  OF  THE  HUMAN  TEMPORAL   P-ONr:. 

1.  The  average  weight  of  100  clean,  dry,  temporal  bones 
was  found  to  be  41.3  gms.  and  approximately  the  same  on  both 
.sides. 

2.  The  average  angle  between  the  superior  margin  of  the 
petrous  portion  and  the  squamosa  is  67.2"  in  the  adult  and 
78"^  in  the  infant. 

3.  The  angle  between  a  horizontal  and  the  posterior  su])erior 
surface  of  the  petrous  portion  varied  between  103  and  12.'^ 
degrees  and  coincided  with  the  long  diameter  of  the  osseus 
external  acoustic  foramen. 

4.  A  mastoid  emissary  canal  was  absent  in  27  per  cent  of 
230  specimens ;  was  single  in  67  per  cent  and  quite  variable  in 
direction  and  number  in  6  per  cent.  The  external  foramen 
usually  is  located  above  the  digastric  groove  on  a  level  with 
the  upper  margin  of  the  osseus  external  acoustic  orifice.  Tu- 
bercles and  exostosis  were  observed  in  the  meatus. 

5.  In  view  of  the  present  confusion  in  use  of  the  terms 
paramastoid  and    par-occipital,  it  is    suggested  that  we    sjieak 
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of  lateral  and  medial  portions  of  the  mastoid,  and  also  in 
cases  of  triplicate  division,  of  an  intermediate  portion,  desig- 
nating the  -other  paramastoid  processes  as  jugular  and  retro- 
mastoid. 
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Fig.  I.  Specimen  149.  Exemplifying  the  relation  of  the  long  axis 
of  the  external  acoustic  orifice  to  the  styloid  process,  the  usual 
condition. 


Fig.  II.  The  same  specimen,  the  string  indicating  the  direction 
of  the  posterior  superior  suriace  of  the  petrosa,  the  usual  con- 
dition. 


Fig.   III.     Specimen   126.     Showing  the  direction  of  the  posterior 
superior  surface  of  petrosa  almost  parallel  to  styloid  process. 
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Fig.  IV.     The  same  specimen,  showing  the  long  axis  of  external 
acoustic  orifice  almost  parallel  to  styloid  process. 


Fiv.  V.     Specimen  24.     The  long  diameter  of  meatus  forms  almost 
a  right  angle  with  styloid  process. 


Fig.  VI.     The  line  across  the  posterior  supsrior  surracs 
forms  almost  a  right  angle  with  styloid  process. 


of  petroia 


Fig.  VII.     Triplicate  division  of  the  left  mastoid  process. 


Fig.  VIII.     An  abnormally  large  jugular  process. 


Fig.  IX.     A  single  mastoid  cell  medial  to  the  mastoid  process. 


Fig.  X.     A  single  largo  air  cell  lateral  to  the  mastoid  process. 


Fig.    XI.     Marked    exostoses   of   the    tympanic    element    in   a    left 
external  auditory  orifice. 
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Fig.  XII.     Right  meatus  with  three  points  of  exostoses. 


Fig.  XIII.     Exostosis  of  the  posterior  portion  of  tympanum. 


Fig.  XIV.     A  laminum  projecting  outwards  and  downwards  from 
the  superior  margin  of  the  external  auditory  orifice. 


Fig.  XV.     A  large  post-auditory  tubercle. 


X\I1. 

THE  RUEXTGEXUGKAI'HIC  STUDY  OF  THE  ACCES- 
SORY SIXUSES  WITH   SPECIAI.   REFEREXCE 
TO  THE  XEVV  TECHXIC  FOR  THE  EXA:M- 
IXATIOX    OF    THE    SPHEXOID 

SIXUSES.* 

By  Gi-our.K  E.  Pfahler.  M.  D.. 
Philadelphia. 

The  accessory  sinuses  are  demonstrable  by  the  Roentgen 
rays  because  they  contain  air  and  are  surrounded  by  bony 
walls.  They  are.  therefore,  more  transparent  than  the  sur- 
rounding tissues.  By  means  of  the  Roentgev.  rays  one  can 
demonstrate  their  size,  outline,  ]:osition  and  the  condition  of 
the  walls  and  the  septa.  The  sinuses  on  the  two  sides  of  the 
head  can  be  projected  in  such  manner  that  they  can  be  used 
for  direct  comparison  as  to  their  transparencv  or  density. 
In  this  connection  it  must  be  borne  in  mmd  that  if  the  sinus 
on  one  side  is  smaller  than  that  of  the  opposite  side,  it  is  nor- 
mally less  transparent  and  must,  therefore,  not  be  interpreted 
as  being  diseased. 

Disease  of  the  accessory  sinuses  may  consist  of  exudate 
within  the  cavities,  of  tumor  formation  within  the  cavities,  or 
of  any  of  the  bone  diseases  involving  the  bony  walls.  Exu- 
date vvithin  the  accessory  sinuses  causes  a  decrease  in  trans- 
parency. One  cannot  determine  the  nature  of  the  exudate 
by  the  Roentgen  rays,  and  we  must  expect  mucu^.  pus  or  blood 
to  cast  similar  shadows.  If  this  exudate  involves  only  the 
sinuses  on  one  side,  there  will  be  shown  a  sti  iking  contrast 
when  compared  with  the  opposite  side.  If  both  sides  are  in- 
volved, as  for  example  in  the  case  of  the  max'llary  sinuses, 
one  would  compare  the  transparency  or  opacity  v/ith  the  sphe- 
noids and  the  f rentals  above.  If  all  of  the  srnuses  are  dis- 
eased and  filled  with  exudate,  one  must  consider  the  opacity 
of  the  sinus  areas  as  compared  with  the  deta'l  of  structure 
in  the  remainder  of  the  skull.     In  this  connecHon,  care  must 


*Read   be:ore    the    Section    on   Otology   and   Laryngology   of    the 
College  of  Physicians  at  its  regular  meeting  March  16,  1921. 
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be  taken  that  a  poor  roentgeno.^ram  is  not  inrerpreted-  as  a 
general  opacity  of  all  of  the  sinuses. 

Absence  of  one  or  more  of  the  sinuses  will  also  show  a  lack 
of  transparency,  and  this  frequently  involves  both  sides,  espe- 
cially in  the  frontal  region.  This  must  not  be  confused  with 
the  diagp.osis  of  total  opacity  due  to  exudate,  and  can  be  defi- 
nitely differentiated  by  a  lateral  view  compared  w  ith  the  frontal 
\iews.  In  practically  all  instances,  even  in  the  j)Osteroanterior 
view  or  frontal  view  of  the  frontal  sinuses,  the  outline  of  the 
sinuses  can  be  demonstrated,  even  though  both  sides  are  to- 
tally filled  up  with  exudate. 

The  great  advantage  to  the  rhinologist  of  a  complete  exam- 
niation  of  the  accessory  sinuses  consists  in  the  accurate  infor- 
mation which  he  can  obtain  as  to  the  exact  size  of  the  sinuses, 
the  location  of  the  septa,  and  the  localization  of  the  exudate. 
Sometimes  this  exudate  is  confined  to  a  definite"  pocket.  Lo- 
calized pockets  of  pus  within  the  ethmoids  are  especially  dif- 
ficult to  determine  liv  anv  other  means. 

Tumors  of  the  accessory  sinuses  may  be  either  primary  or 
secondary.  If  secondary  the  disease  is  usuallv  an  extension 
of  an  epithelioma  from  surrounding  structures.  If  primary, 
it  is  usually  some  form  of  sarcoma.  In  practically  all  instances 
there  is.  in  addition  to  the  exudate  within  the  sinus,  a  destruc- 
tion or  expansion  of  the  walls  of  the  sinus.  If  of  slow  growth 
there  mav  be  simply  expansion  or  even  increased  bone  forma- 
tion such  as  occurs  in  the  osteomas.  When  the^e  tumors  are 
malignant  there  is  j^ractically  always  an  actual  destruction  of 
the  surrounding  walls.  Most  frequently  these  tumors  involve 
the  maxillary  sinuses  and  a  i)ressure  inward  of  the  inner 
wall,  a  destruction  of  the  outer  wall,  and  very  commonly  a 
destruction  of  the  aheolar  i)rocess  may  be  recognized,  h^-e- 
quentlv  there  is  invasion  backwards  into  the  eihmoid  cells. 

Disease  of  the  bony  walls  of  the  accessory  sinuses  will  pre- 
sent the  characteristics  peculiar  to  the  nature  of  the  disease, 
but  most  fre([ueiUly  it  consists  of  an  osteomyeluis  either  pyo- 
genic or  syphilitic.  In.  both  these  instances  there  is  associated 
exudate  within  the  sinuses  and  destructioi;  or  sclerosis  depend- 
ing upon  the  acuteness  of  the  infection  and  the  differentia- 
lion  of  these  two  conditions  nuist  be  made  b\  other  clinical 
p.ieans. 
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TECH  NIC". 

]t  is  my  recommendation  and  custom  to  make  a  complete 
examination  of  all  the  accessorY  sinuses  rather  than  to  attempt 
to  confine  the  study  to  one  ]iarticular  group.  A  more  extend- 
ed study,  however,  can  he  made  when  s))ecial  information  is 
required  concerning  one  particular  group.  As  a  routine  I 
make  three  posteroanterior  views.  I  prefer  to  have  the  pi\- 
lients  lying  down  because  they  are  more  lialjlp  to  keep  per- 
fectly still,  and  absolute  stillness  is  essential.  Complete  fix- 
ation of  the  head  is  also  essential,  for  any  slight  movement 
disturbs  detail.  1  make  three  posteroanterior  views.  First, 
for  the  best  demonstration  of  the  frontal  sinuses,  I  pass  the 
central  ray  at  an  angle  of  33  degrees  from  the  plane  passing 
through  the  glabella  and  external  auditory  meatus  and  directed 
towards  the  frontal  sinuses.  This  view  demonstrates  the  lat- 
eral and  vertical  limits  of  the  frontal  sinuses  best,  but  also 
gives  some  information  with  regard  to  the  outline  of  the  sphe- 
noids and  the  upper  ethmoid  cells.  The  second  view  is  taken 
with  the  central  ray  passing  in  a  line  connecting  the  external 
auditory  meatus  and  the  external  canthus  and  of  course  cen- 
tered over  the  median  line.  This  demonstrates  to  the  best 
advantage  the  vertical  and  lateral  outline  of  the  sphenoids. 
The  third  posteroanterior  view  is  taken  with  ihe  central  ray 
l_-)assing  immediately  below  the  level  of  the  mastoid  processes 
in  the  median  line  and  directed  toward  the  maxillary  sinuses. 
This  projects  the  base  of  the  skull  above  the  maxillary  sinuses 
and  gives  a  clearer  view,  obstructed  only  by  the  overlying 
shadows  of  the  vertebra  and  the  tissues  of  the  neck.  It  is 
very  important  in  making  the  posteroanterior  views  that  the 
head  be  ])erfectly  level.  That  is,  the  vertica'  i)lane  passing 
through  the  external  auditory  meati  must  be  parallel  to  the 
film.  Tins  can  be  accomplished  by  means  of  the  head  leveler 
l-'reviously  described  by  me.' 

I  then  make  a  lateral  view  of  one  or  both  sides,  and  these 
lateral  views  can  be  made  stereoscopically.  Sometimes  a 
stereoscopic  view  is  of  advantage,  but  in  general  1  have  gained 
little  from  the  stereoscopic  study  of  these  sinu>es.  This  lat- 
eral view  will  demonstrate  the  depth  of  the  frontal  sinuses 
and  the  tliickness  of  their  walls  together  with  anv  modification 
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in  their  normal  transparer.C) .  The  condition  of  the  bony  walls 
can  be  ascertained,  especially  the  frontal  sinuses,  and  also  of 
all  of  the  other  sinuses.  This  lateral  vie^>  also  \-hows  the  ver- 
tical and  anteroposterior  dimensions  of  the  si^hcnoid  sinuses, 
l>ut  it  does  not  ])ermit  a  differentiation  of  one  from  the  other. 
At  times,  when  the  two  are  not  of  uniform  size  and  one  is 
opaque,  this  latter  can  l)e  recognized  because  of  the  projection 
cf  a  clear  sjjace  surrounding  it  made  by  the  clecir  and  larger 
s]:)henoi(l  sinus.  In  this  lateral  view  one  is  al  le  to  study  the 
outline  of  the  maxillary  sinus  in  its  vertical  and  anteroposterior 
dimensions,  but  since  one  is  su])eriniposed  upon  the  other,  little 
differentiating  value  is  oinained.  This  la^'eral  view  also  gives 
considerable  information  as  to  disease  in  the  ethmoids.  but 
because  they  are  superimposed  u])on  one  anot^^-cr  the  disease 
on  one  side  or  the  other  cannot  be  diff'erentiatP'i.  In  addition 
to  these  views,  the  sphenoids  mav  be  studied  by  oblique  views 
I'y  which  the  shadow  of  the  si)henoids  are  projected  alternately 
into  the  orbital  space,  first  on  one  side  and  then  on  the  other, 
as  j^reviously  described  by  me.-  ( )ne  can  also  .'^^tudy  with  ad- 
vantage the  maxillary  sinuses  obliquely,  this  stndv  being  espe- 
cially desirable  when  there  is  suspicion  of  infection  from  the 
teeth  or  when  there  is  disease  of  the  \\a\U  of  tlic  sinuses.  This 
has  also  been  ])reviously  described  by  me.'' 

Xi:w    IKCll.XIC    ]"OR   Till'    NI'.RTICAI,    liXA.M  I X  .\TIoX    Ol-    Till-; 
SI'llKXOll:S    AXI)    MASTOIDS. 

-Much  difficultv  and  dissatisfaction  has  been  encountered  in 
ilie  demonstration  of  the  sphenoids  and  ethmoids  by  vertical 
view;  th.U  is.  in  the  demonstration  of  the  horizontal  plane  of 
these  sinuses,  so  as  to  jiroject  them  side  by  side  in  horizontal 
section.  Heretofore  it  has  been  necessary  to  ]v-oiect  the  out- 
lines of  these  sinuses  through  ihe  vertex  of  the  ;  kull  or  down- 
ward within  the  submaxillar\  space  and  belov.-  the  tissue  of 
ihe  necl:.  In  either  instance  the  ])Osition  of  the  sinuses  is  so 
far  away  from  the  photographic  film  that  there  is  much  distor- 
tion and  great  want  of  definite  detail.  Witli  the  object  of 
bringing  the  films  nearer  to  the  sphenoid  and  ethmoid  cells 
to  be  ph(jtographed  1  have  devised  a  method  oi  placing  a  spe- 
cial film  into  the  mouth,  jiushing  it  backward  firmly  against 
tin-  ])]iar\nx.     This  gives  a  detinite  level  for  the  projection  of 
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the  outliiies  of  these  sinuses  and  eliminates  mo  t  of  the  irreg- 
ular extraneous  shadows  of  overlying  bones.  One  has  then 
above  this  film  only  the  base  of  the  skull  and  in  this  small  area 
one  practically  obtains  only  the  outlines  of  the  sphenoid  sinuses 
and  the  ethmoid  cells  surrounded  by  a  border  of  teeth  in  the 
upper  jaw.  A  preliminary  report  on  this  method  of  studv  was 
made  by  me  before  the  American  Roentgen  Rav  Society  in 
discussion."' 

Many  difficulties  have  been  involved  in  this  {procedure.  In 
the  first  place  it  is  necessarv  to  cut  the  films  t.^  'he  exact  size 
and  shape  that  will  fit  the  average  mouth  and  pharynx.  1 
obtained  this  first  b)-  finding  a  size  that  would  be^t  fit  my  own 
mouth  and  which  1  could  hold  in  position  comfortably  when 
pushed  entirely  against  the  j^osterior  wall  of  the  pharynx. 
This  size  is  2  by  3  inches.  It  is  square  at  one  end  and  curved 
at  the  end  which  is  pushed  against  the  })harynx  I  then  found 
great  annoyance  from  the  secondary  radiation  of  the  tissues 
i'.bout  the  mouth,  which  caused  a  great  deal  of  fog.  This  was 
jiartially  overcome,  even  as  early  as  1916.  by  thf-  use  of  metal 
placed  underneath  the  film,  yet  there  was  still  much  disturb- 
ance from  the  secondary  radiations  of  the  tissues  of  the  head 
l)ecause  it  was  necessary  to  use.  as  in  all  vertical  examinations. 
n.  comparatively  hard  ray.  More  recently  I  h.-3ve  overcome 
lliis  by  using  double  screens,  which  I  have  cut  to  exactly  fit 
ihis  sj^ecial  film.  The  double  screens  are  attached  by  means 
(if  a  hinge,  the  lower  one  Ijeing  attached  to  a  1a_\er  of  brass, 
v'^pecial  black  paper  envelopes  are  made  to  fit  these  holders 
and  they  are  rendered  waterproof  by  covering  them  with  rub- 
l;er.  This  double  screen  technic  ];ermits  the  use  of  much 
.softer  radiation,  which  gives  yise  to  less  scattere-l  rays.    Fig.  1. 

This  examination  is  made  with  the  patient  in  ihe  sitting  pos- 
ture (  Fig.  2).  The  chin  is  rested  upon  the  headrest.  The  film 
is  then  pushed  Ijack  into  the  mouth  against  the  ])harynx  and 
lield  in  place  by  the  teeth.  The  distance  from  the  target  to  the 
top  of  the  head  is  18  inches,  using  a  3  inch  cylinder,  and  a 
vacuum  corresponding  to  a  4  inch  parallel  spark  gap,  and  an 
exposure  of  ap])roximately  8  seconds,  with  30  milliamperes 
of  current. 

I'v  this  technic  we  can  now  demonstrate  clearly  the  outline 
and  size  of  these  sphenoid  sinuses  projected  side  b\-  side,  and 
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this  gives  the  operating  surgeon  a  definite  idea  as  to  the  po- 
sition of  the  septum,  for  in  many  instances  the  septum  is  dis- 
tinctly to  the  right  or  the  left  of  the  median  line.  By  this 
])rocess  one  can  also  demonstrate  a  horizontal  projection,  or 
in  liorizontal  section,  the  ethmoid  cells.  At  times  large  eth- 
moid cells  in  the  region  of  the  sphenoids  are  involved  by  ex- 
udate which,  by  all  other  means,  leads  one  to  suspect  disease 
of  the  sphenoids.  With  the  definite  demonstration  of  the  loca- 
tion of  exudate  by  this  means,  or  even  the  demonstration  that 
these  various  cells  are  normal,  I  am  sure  that  a  great  advance 
can  be  made  in  the  study  and  treatment  of  the  diseases  of  the 
posterior  accessory  sinuses.  ( )n  account  of  illness  since  devel- 
oping this  technic,  I  have  not  made  this  study  as  extensive  as 
I  propose  to  do,  but  I  have  already  been  greatly  surprised  at 
the  great  variations  in  the  outlines  of  the  sphenoid  sinuses  as 
well  as  the  great  variation  in  the  size  and  outline  of  some  of 
these  posterior  ethmoid  cells.  It  is  rare  that  the  two  sphenoid 
sinuses  are  of  equal  size,  and  it  is  very  common  to  find  the 
septum  on  one  or  the  other  side  of  the  median  line.  This 
technic,  combined  with  the  posteroanterior  and  the  lateral 
views,  permits  one  to  make  a  very  exact  and  definite  demon- 
stration of  the  sphenoid  sinuses  in  every  plane  and  in  every 
direction,  and  surely  such  exact  information  must  be  of  dis- 
tinct value  to  the  clinician. 
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Fig.   1.     (a)     Shows   double   screen  with  film   standing  between, 
(b)     Black  envelope  for  holding  the  screen.     This  must  then  be 
covered   with  rubber  or  other  material  to  keep  the  film  dr.v. 


Fig.  2.     Film  and  double  screen  in  position  in  the  patient's  moutli, 
showing  the  position  lor  making  the  Roentgenogram. 


Fig.  3.  Leveler  for  getting  tlie  position  of  the  head  in  sinus 
work,  the  ends  of  these  arms  to  be  inserted  against  the  small  concha 
of  the  ears. 


Fig.  4.     (a)     Normal  sphenoid  and  ethmoid  cells, 
(b)      Xormal  sphenoid  and  posterior  ethmoid  cells,  with  exudate 
in  the  anterior  ethmoid  cells. 


Fig.  5.     Showing  a  complete  set  of  sinus  films  and  demonstratini 
exudate  in  the  anterior  ethmoid  cells. 


fiG.  6. 


Fig.  6.     Cardbcard  mount  specially  dcEigned  to  l^old  the  vertical 
splienoid  film. 


X\]1I. 

SOME  EXPERLMEXTS  TO    SHOW    THE    FLOW  OF 

FLUID  FROM  THE  REGIOX    OF    THE  TEGMEX 

TYMPAXI,  EXTRADURAL  TO  AXD  MEDLVL 

TO     THE     PASSAGE     OF     THE     SLXTH 

CRAXLA.L    XERVE    THROUGH    THE 

DURA  AL\TER  TO  THE  LATERAL 

WALL  OF  THE  CAX'ERXOUS 

SIXUS.      . 

]Jv  H.  J.  Prkxtiss,  M.  D.. 
Iowa  City,  Iowa. 

The  reason  for  this  study  followed  an  intiuiry  from  Doctor 
Cobb  of  Marshalltown.  Iowa.  He  stated  that  he  had  an  in- 
volvement of  the  external  rectus  following  a  mastoid  operation 
and  went  into  some  detail  regarding  the  case.  The  actual 
work  of  this  experiment  was  carried  on  by  Doctor  I.  X.  Crow, 
who  has  had  large  experience  in  this  department,  both  as  an 
instructor  and  as  a  graduate  student. 

I  present  photographs  of  a  head  showing  the  tlow  of  a  col- 
ored fluid  from  the  region  of  the  tegmen  tympani  to  the  dor- 
sum epiphii.  Photograph  I  is  a  picture  of  the  floor  of  the 
brain  box  with  the  dura  intact.  Owing  to  the  light  reflections, 
the  shadow  of  the  india  ink  in  the  middle  cerebral  fossa  is  not 
as  plainly  shown  as  over  the  dorsum  epiphii.  remembering 
that  the  glistening  dura  was  between  the  Huid  and  the  camera. 
Xevertheless  the  shadow  is  tjuite  plainly  seen  in  the  right  cere- 
bral fossa  and  very  plainly  in  the  region  of  the  dorsum 
epiphii.  Photograph  II  is  a  picture  of  the  same  head  showing 
the  lines  of  incision  through  the  dura.  Photograph  III  is  a 
photograph  of  the  same  head  with  the  dura  lifted  away,  expos- 
ing the  india  ink  directly.  The  injections  were  made  before 
the  calvarium  had  been  removed.  Therefore  the  brain  was  in 
contact  with  the  dura  as  in  life.  A  complete  evisceration  of 
ihe  mastoid  cells  was  made  exposing  the  tegmen  :  a  small  open- 
ing was  then  made  in  this  roof,  but  not  injuring  the  dura.     A 
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graduated  syringe  was  inserted  in  this  o])ening.  and  seven  cc. 
of  india  ink  injected.  I'he  calvarium  and  brain  were  then  re- 
moved with  the  resuhs  ;',s  shown  by  the  ])hotographs.  We 
notice  in  a  general  way  that  the  rtiiid  circulated  medially, 
reached  tlie  cavernous  sinus  and  flooded  the  dorsum  epijihii. 
l^ateral  to  the  foramen  spinosum  and  the  course  of  the  middle 
meningeal  artery,  the  Huid  lifted  tip  the  dura  i^eriosteal  mem- 
Ijrane  l)roadly.  It  was  limited  ])Osteriorlv  by  the  course  of  the 
large  superficial  jietrosal  nerve,  from  the  hiatus  Fallopii  and 
along  the  groove  learling  to  the  middle  lacerated  foramen. 
The  fluid  passed  medially  over  and  under  the  Gasserian  gang- 
lion. ])ut  outside  the  jieriganglionic  connective  tissue  sheath. 
The  fluid  continued  its  coiu'se  medially  imtil  it  reached  the 
ca\ernous  sinus  and  was  then  directed  backward  through  the 
isthmus  between  the  anex  of  the  petrosa  and  the  i)Osterior 
clinoid  process,  thus  reaching  the  dorsum  e])ii)hii.  where  it 
diffused  btrtween  the  fhara  and  the  periosteum.  1  lere  it  was 
continuous  with  the  injection  from  the  other  side.  At  the 
isthmus  the  sixth  nerve  grooves  the  lateral  edge  of  the  dorsum 
epijjhii.  and  is  iot  not  conceivable  that  direct  ])ressure  on  this 
nerve  in  this  notch  may  cause  impairment  of  its  function? 

We  experimented  u])on  tweh'e  si)ecimens  and  succeeded  in 
four  in  getting  the  abfjve  results. 

Fel)ruarv  2S,   1"21. 
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XIX. 

FOSSA  OF  ROSEX MUELLER. 

By  H.  J.  Prentiss.  M.  D., 

L3\VA  City,  Iowa. 

The  head  >]ieciaHsts  are  so  boldh'  exploring  the  remote 
regions  of  their  specialty  that  it  occurs  to  the  writer  some 
observations  on  the  anatomy  of  the  fossa  of  Rosenmueller 
may  be  helpful.  The  texts  are  curiously  obscure,  and  though 
some  have  excellent  illustrations  of  this  region,  vet  the  de- 
scriptive discussion  is  far  from  satisfactory. 

The  fossa  of  Rosenmueller  is  a  lateral  extension  of  the 
nasopharynx,  dor.^^al  to  the  Eustachian  tube  and  the  levator 
palati.  It  would  seem  to  be  a  part  of  the  first  visceral  pouch, 
the  other  part  being  the  Eustachian  tube,  carried  into  the  ex- 
panded middle  ear.  The  nasopharynx  is  described  as  hour- 
glass in  shape,  being  expanded  above  at  the  base  of  the  skull, 
contracted  at  the  attachment  to  the  dorsal  edge  of  the  internal 
pterygoid  plate,  and  then  expanding  into  the  oral  pharynx 
by  its  attachment  to  the  inner  surface  of  the  mandible  at  the 
])Osterior  limit  of  the  mvlohyoid  ridge.  Fig.  1  shows  a  pos- 
terior view  of  one-half  of  the  pharynx  sus]>ended  from  the 
skull.  The  skull  is  markedly  flexed  or  de]^ressed.  The  left 
side  illustrates  the  bony  structure,  the  dotted  line  presenting 
the  pharyngeal  attachments.  We  kno\\-  that  the  musculature 
of  the  pharynx  is  applied  over  a  very  powerful  submucosa 
called  the  pharyngeal  aponeurosis.  ( )f  course,  where  the  phar- 
ynx ceases  ventrallv,  this  aponeurosis  ends,  the  mucosa  onlv 
being  continued  into  the  nasal,  oral  and  laryngeal  cavities. 

What  are  the  attachments  of  this  aponeurosis?  Beginning 
in  the  median  line,  on  the  basilar  process  of  the  occipital  bone, 
is  the  middle  pharyngeal  spine  to  which  is  attached  the  phar- 
yngeal raphe.  From  this  point  the  pharyngeal  aponeurosis 
swings  laterally  and  somewhat  posteriorly  over  the  rough 
quadrilateral  surface  on  the  under  surface  of  the  petrous  por- 
tion of  the  temporal  bone,  to  attach  to  the  lateral  pharyngeal 
spine.  This  name  is  given  to  the  inner  and  anterior  limit  of 
the  tvmpanic  plate  or  annulus  of  the  teni])oral  bone,  which  is 
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quite  massive  at  thi>  ])lace  and  overhangs  the  pharyngeal  crest 
wliich  rinT^  fruni  this  point  to  the  apex  of  the  petrous  bone. 
Figs  1.  M,  HI.  Tlie  pharyngeal  crest  divides  the  under  sur- 
face of  the  jietrosa  into  two  unequal  ];arts.  The  anterior  and 
smaller  surface  or  tubal  surface  helps  support  the  Eustachian 
tube.  The  posterior  surface  presents  the  eleven  points  of 
interest  so  well  kno\\  u  or  unknown.  This  pharyngeal  crest 
runs  from  the  lateral  ])haryngeal  sj)ine  to  the  apex  of  the  bone 
.•md  continues  into  the  inner  plate  of  the  ])tcrygoid  i)rocess. 
medial  to  the  scaphoid  fossa.  Fig.  11.  Along  this  crest  the 
delicate  mucosa  of  the  pharynx  attaches,  separating  the  fossa 
of  Rosenmueller  from  the  tube  and  beneath  from  the  levator 
palati.  These  two  structures  are  entering  the  pharynx  above 
the  sinus  of  Aiorgagni.  and  where,  therefore,  the  pharyngeal 
aponeurosis  ceases  as  such.     Figs.  Jl.  I\  ,  \  . 

I  eaving  this  crest  the  mucosa  ])asses  directly  to  the  inner 
])terygoid  plate,  down  this  plate  to  its  hamular  process,  and 
from  rliere  swings  lalerallv  to  the  iu'.ier  surface  of  the  mandi- 
l)le,  along  the  ])terygomandibular  r;ii)he.  At  the  mandible  it 
attaches  ij\"  a  small  attachment  at  the  ])Osterior  limit  of  the 
mylohyoid  ridge.  Fig.  1.  The  superior  constrictor  muscle 
does  not  follow  the  j^liaryngeal  mucosa  to  the  lateral  pharyn- 
geal spine,  but  swings  forward  beneath  the  fossa  of  Rosen- 
mueller to  attach  to  the  lower  half  of  the  internal  pterygoid 
]:)late,  as  a  rule.     Fig.  1. 

\  iewing  the  phar\nx  from  behind,  one  observes  how  the 
nasopharxnx  swings  arou.nd  ttie  internal  ])terygoid  muscle  in 
reaching  its  attachments.      Fig.   1. 

Due  to  this  definite  lateral  attachment  of  the  fossa  of  Rosen- 
nuiellcr.  the  foramen  ovale  for  the  ]iassage  of  the  inferior 
dixi-^iun  of  tlie  hfth  cranial  nerve  is  anterior,  being  separated 
onl\-  by  the  eustachian  tube.  The  carotid  foramen  for  the  in- 
ternal carotid  artery  is  directly  behind  this  lateral  attachment 
Avith  nothing  intervening.     Fig.  1.   II. 

Summar\'. — T!ie  fo>-;a  of  Rosenmueller  is  a  contracted  cone 
(contracted  \entrodors;d]\- ) .  Its  apex  reaches  to  the  lateral 
])har\-ngeal  s])ine.  Its  ba.-e  o])ens  into  the  general  cavity  of 
the  nas()])harynx.  Its  anterior  wall  is  a  delicate  mucosa  cover- 
ing the  eustachian  tube  and  levator  palati.  its  ]xxsterior  wall 
's  the  nuicosa  covering  the  dense  pharyngeal  aponeurosis.  At 
its  apex,  in  front  is  the  inferior  maxillary  division  of  the  fifth 
cranial  ner\e.  and  liehmd  the  internal  carotid  arterv. 


Fig.   1. 
Posterior    view    of   one-half    of    pharynx,      a — Carotid    foramen, 
b — Third  division  of  fifth  cranial  neive.     c — Spheno-mandibular  lig- 
ament,    d — Internal  pterygoid  muscle,     e — Lingr.al  nerve  wrapping 
around  attachment  of  pharynx   mandible. 


Fig.  2. 
To    show    naso-pharyngeal    attachments,     a — Hamular    process, 
h — Scaphoid    fossa.      c — For.    ovali.      d — Medial    pharyngeal    spine, 
c — Lateral   pharyn.   spine.     1' — Carotid   foramen. 


Under  surface  of  temporal  bone  to  show  lateral  pharyngeal 
spine  and  pharyngeal  crest,  a — Tubal  surface,  b — Pharyngeal 
cres^  c — Lateral  pharnygeal  spine,  d — Annulus  or  tympanic  plate. 
e — Vaginal  process,     f — Rough  quadrilateral  posterior  surface. 


Fig.  4. 
Fig.  4.     To  show  the  eustachian  tube  and  lev.  palati  in  anterior 
wall    of    fossa    of    Rosenmueller.     Mucosa    removed,     a — Reflected 
mucosa,     b — Eust.    tube,      c — Lev.    palati.      d — Salpingo-pharyngeus 
muscle,     e — Sinus  of  morgani. 


Fig.  5. 
Fig.  .J.  View  from  above,  diagramatically  showing  fossa  of 
Rosenmueller.  Right  side — Eustachian  tube  removed  to  show  lev. 
palati  beneath,  a — Antrum,  b — Vert,  plate  Ot  palate  bone,  c — Ex. 
pterygoid  plate,  d — Internal  pterygoid  plate,  e — Eustachian  tube, 
f — Fossa  of  Rosenmueller.  g — Mucosa,  h — Lev.  palati.  i — Pharyn- 
geal aponeurisis. 


XX. 

S()MI{  OBSF.RX'A'IMOXS  OX  THE  MASTOID  I'ROCESS 
AND   ITS  CELLS. 

L>v  H.  J.  pRKxrrss.  M.  D., 
Tow  A  City,  Iowa. 

The  various  texts  call  attention  to  the  presence  of  small  cells 
in  the  a])ex  of  the  mastoid  process  of  the  temporal  bone  and 
small  cells  at  the  base.  The  department  of  anatomy  in  the 
University  of  lov^^a  finds  a  goodly  number  show  large  cells 
toward  the  apex  and  small  cells  in  the  region  of  the  triangle 
of  election   or   Alacewen's  triangle.      (Fig.    1). 

A  study  of  this  (|uite  common  variation  from  the  text  has 
led  to  a  study  of  the  reason  for  this  variation  in  the  two  types 
of  cells.  As  the  result  of  these  findings  we  believe  that  the 
point  should  be  emphasized  that  the  mastoid  process  is  a 
petro-squamo-mastoid  process  and  not  a  petro-mastoid  process. 

Referring  to  Figures  2.  3.  4.  5  and  6A  and  B.  we  observe 
sketches  of  temporal  bones  or  parts  of  these  bones  at  term. 
Fig.  2  is  a  lateral  view  of  the  entire  bone.  Xote  that  the  squa- 
mosa extends  well  down,  posterior  to  the  external  auditory 
canal.  Fig.  3  shows  the  squamosa  removed,  leaving  the  pe- 
trosa.  Xote  that  the  dependent  portion  of  the  squamosa  closes 
in  the  lateral  side  of  the  mast(^id  antrum,  forming  therefore 
its  lateral  wall  in  the  complete  bone.  The  roof,  floor  and  me- 
dial wall  is  formed  by  the  ])etrosa.     Fig.  6.\. 

F"ig.  4  shows  the  lateral  view  of  the  squamosa  and  annu- 
lus.  Fig.  5  shows  a  medial  view  of  the  same  two  l)ones.  Xote 
how  this  view  indicates  that  the  squamosa  has  two  tables  which 
separate  in  the  region  of  the  antrum  and  attic,  leaving  the 
single  outer  table  as  the  lateral  wall  of  the  antrum  and  attic. 
This  inner  table  at  the  place  of  separation  articulates  with  the 
tegmen  tympani  and  the  outer  table,  at  a  lower  level,  with  the 
petrosa,  in  the  region  of  the  antrum  and  with  the  drum  mem- 
brane in  the  region  of  the  epitympanic  recess.  ( Figs.  (jA 
and  B).  Fig.  6A  is  a  schematic  vertical  section  through  the 
antrum  at  term,  and  Fig.  6B,  through  the  drum  membrane. 
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With  the  great  lateral  growth  of  the  brain,  after  birth,  the 
squamosa  develops  a  horizontal  ])ortion,  there  being  only  a 
vertical  ])ortion  at  term.  This  horizontal  portion  develops 
into  the  eminentia  articularis,  glenoid  fossa,  roof  of  the  ex- 
ternal auricular  canal.  Ijesides  the  mass  of  cells  leading  from 
the  lateral  wall  of  the  antrum.  (Figures  7D  and  C).  Fig.  8 
is  one  of  a  series.  A  vertical  section  was  made  through  the 
external  auricular  canal,  not  injuring,  therefore,  the  posterior 
wall  of  this  canal  and  al~o  ex])Osing  the  antrum.  The  lateral 
wall  of  the  antrum  was  painted  with  a  wax.  making  it  imper- 
\-ious  to  fluids.  ! 'curing  a  colored  fluid  into  the  antrum,  the 
apical  cells  were  invaded,  but  not  the  lateral  cells.  Removing 
this  wax.  thus  opening  into  these  lateral  cells,  and  then  paint- 
ing the  remaining  walls  with  a  melted  wax.  on  pouring  into 
the  antrum  a  differenth-  colored  fluid,  the  lateral  cells  were 
invaded,  but  not  the  apical  cells.  After  these  injections  were 
made,  the  cortex  was  ground  away  with  the  resulting  picture 
of  the  two  sets  of  cells.     Fig.  8. 

In  a  certain  number  of  specimens  this  shar])  differentiation 
was  not  obtained,  the  two  l^uids  mingling.  That  a  few  si>eci- 
mens  showed  this  sharj)  differentiation  indicates  that  there  is 
a  tendency  for  a  persistence  of  this  separation  in  the  adult 
bone.  The  clinical  men  note  that  ajiical  cells  may  be  involved. 
and  not  basal  cells,  and  \"ice  versa. 


I      i 
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XXI. 

FURTHER  REPORT  OX  THE  USE  OF  RADIUM.  THE 

X-RAY    AXD    OTHER    XOXSURGICAL    ^lEAS- 

URES,   CO.MRIXED   WITH   OPERATIOXS 

ABOUT  THE  HEAD  AXD   XECK.* 

By  Joseph  C.  Beck,  M.  D.. 
Chicago. 

In  presenting  for  your  consideration  the  material  with  which 
1  have  busied  myself  for  the  past  twenty  years  or  more,  in 
other  words,  since  X-rays,  radium  and  other  similar  modes 
of  treatment  have  been  in  vogue,  I  am  hoping  to  elicit  a  dis- 
cussion so  that  1  may  learn  more. 

\\'liile  1  am  sure  that  I  shall  not  l)e  able  to  bring  out  any- 
thing new  or  original,  1  do  know  that  I  am  presenting  a  fair 
amount  of  material,  most  of  which  is  malignant  disease,  and 
unfortunately  accompanied  by  an  enormous  mortality.  I  am 
further  cognizant  of  the  fact  that  my  report  is  accurate 
although  pessnnistic  as  to  the  ultimate  results.  If  reporters 
on  malignant  disease  will  carry  out  this  plan  they  will  go  a 
long  way  towards  progress  and  assist  that  grand  society, 
organized  principally  for  control  of  cancer. 

It  is  only  by  following  up  our  cases  and  repeatedly  making 
reports  upon  them  that  any  sort  of  statistics  can  be  prepared. 

In  order  to  save  the  reader  looking  up  my  previous  papers, 
I  wish  to  state  that  in  1904  I  reported  on  the  "Use  of  X-ray 
and  Radium  in  Cancer  About  the  X'ose,  Throat  and  Ear"  (  1) 
with  negative  results.  In  1907  I  reported  on  "X-ray.  Radium 
and  Fulguration  in  ^lalignant  Disease  of  the  X'ose,  Throat 
and  Ear"  (2).  In  this  report  I  found  no  result — that  is. 
cures  from  these  remedial  agents.  In  1912  I  reported  on  the 
"Use  of  Autolvtic  Solution  in  Combination  of  Operations  and 
X-ray  in  Cancer  of  the  Head  and  X'eck"  (3).  with  encnurag- 


*Read  before  the  College  of  Physicians  and  Surgeons.  Philadel- 
phia. Also  Middle  Section  of  the  American  Laryngological.  Rhino- 
logical  and  Otological  Association.  Cincinnati.  February,  191'0. 
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ing  results  in  a  limited  number  of  cases.  Subseciuent  appli- 
cation of  this  treatment  ( autolytic  solutions  of  cancer)  in  a 
large  group  of  carcinoma  cases  proved  it  to  be  of  no  specific 
value. 

In  1914,  I  reported  on  "Carcinoma  of  the  Larynx  With  Spe- 
cial Reference  to  Radium  Therapy"  (4),  in  which  one  case 
was  described  in  detail.  Extensive  study  was  reported  upon 
the  microscopic  changes  of  the  carcinoma  by  the  use  of  ra- 
dium ;  no  startling  results  were  reported  in  this  ])aper.  nor  any 
cure  of  extensive  carcinoma. 

In  the  same  year  (1914)  I  reviewed  the  entire  literature  for 
the  last  twenty  years,  of  "Xonoperable  Methods  of  Treat- 
ment of  Inoperable  Malignant  Disease"  (5),  and  showed  in 
the  conclusions  that  authentically  no  cures  had  been  reported 
from  any  of  these  procedures,  but  that  X-rays,  radium  and 
allied  agents  and  chemical  substances,  like  the  colloidal, 
co]jper.   silver,   etc..   also   eosin   comjjounds,   promised   results. 

In  1917.  I  ])resented  "Experience  With  Suspension  Laryn- 
gosco]-,y  in  Over  Two  Hundred  Cases,  With  Report''  (6),  in 
which  1  cited  a  most  encouraging  case  of  carcinoma  of  the 
larxnx  that  apparently  was  cured  by  surgical  procedure,  car- 
ried out  through  the  intralaryngeal  raute.  by  suspension  lar^n- 
goscopv,  and  the  employment  of  deep  X-ray  therapy,  both 
before  and  after  o])eration.  As  will  be  shown  later.  I  was  too 
ho])eful  in  this  case. 

In  the  same  year  I  presented  two  papers  entitled  "Further 
Report  on  the  Treatment  of  Malignant  Disease  of  the  L-arynx" 
(7)  and  "Management  and  Statistics  of  Malignant  Disease 
of  the  L'i)per  Respiratory  Tract"  (8).  These  papers  were 
profusely  illustrated,  especially  with  case  reports,  many  of 
which  are  again  presented  in  this  pa])er.  because  at  that  time 
manv  had  just  been  operated  uj^on.  whereas  I  re])Ort  on  their 
subsequent   course   now. 

Tlie  region  to  which  1  confine  lU)  treatmem  is  the  head  and 
neck,  which  comi)rises  ophthalmologic,  otolaryngologic,  stoma- 
tologic oral  and  general  surgery,  as  well  as  the  dermatologic 
field,     'i'he  pathologic  conditions  that   1  have  treated  are  : 

1.  Carcinoma,  epithelioma  and  adenocarcinoma. 

2.  Sarcoma. 

3.  Endothelioma. 
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4.  Papilloma. 

5.  Angioma. 

6.  Lymphangioma. 

7.  Fibromyxoma. 

8.  Neuroma. 

9.  Chloroma. 

10.  Fibroma. 

11.  Adenoma. 

12.  Lymphoma. 

13.  Lypoma. 

14.  Cystoma. 

15.  Epulis. 

16.  Osteoma. 

17.  \'erruca. 

18.  Rhinophima. 

19.  Leucoplakia. 

20.  Paraphinoma. 

21.  Syphiloma. 

22.  Keloid. 

23.  Tuberculoma. 

24.  Exostosis  and  osteitis. 

25.  Hematoma. 

26.  Abscess. 

The  forms  of  treatment  employed  were: 

1.  Surgical. 

2.  X-ray    (surface  and  deep). 

3.  Radium  (surface  and  deep). 

4.  Surgical  diathermia. 

5.  Cautery  (sprays  and  galvano-  and  electrolysis  and 
ionization ) . 

6.  Lysins  and  chemotherapy. 

To  bring  out  details  in  the  management  of  these  various 
pathologic  conditions,  I  have  decided  to  pass  in  review  some 
of  the  cases  which  I  have  treated  and  observed,  selecting  one 
case  of  each  type,  stating  the  history  in  the  briefest  possible 
manner,  omitting  the  reports  of  negative  findings  or  labora- 
tory tests,  as  for  instance,  Wassermann,  etc.  (some  of  the 
conditions  cannot  be  presented  in  illustrations  because  nothing 
showed  externally).     In  the  conclusion  of  your  discussion,  I 
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will  be  ])leased  to  aii'^wer  any  question  which  may  have  been 
omitted  in  the  presentation. 

Case   1    (Fig.   1). — Male,  age  53  years.    Clinical  diagnosis: 
Epithelioma   of   right  lower  lid.     Applied   50  mg.   of   radium 


Kiu.    1. 

element   screened   by    1    10  mm.   of   aluminum,   this    for   eight 
hours. 

The  following  morning  I  excised  the  growth  wide  of  the 
involvement  and  immediately  performed  a  plastic  ( ]»edicle 
method)  operation  for  reconstruction  of  the  lid.  (Fig.  2.) 
Two  weeks  later  I  rearranged  the  tiap  to  make  a  better  cos- 


:;.  Fig.  4. 

metic  ettect.  (  Fig.  3. )  The  microscopic  examination  of  the 
mass  removed  showed  a  distinct  ei)ithelioma  and  areas  can 
be  made  out  of  changes  due  to  the  radium  api^lication. 

Case  2  (Fig.  4). — Male,  age  48  years.  Clinical  diagnosis: 
Kpithelionia  of  the  inner  canthus  and  lower  lid.  side  of  nose 
and  face  on  left  side.     This  I  removed  surtricallv  wide  of  its 
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point  of  involvement.  After  the  wound  was  healed  and  ob- 
served for  a  short  time  a  recurrence  was  found  about  the 
nasal  margins.  Fifty  mg.  of  radium  pure  was  applied, 
screened  bv  1.4  mm.  of  aluminum  for  six  hours,  once  a  week 


Fig.  5.  Fig.  G. 

for   five    weeks.      (Fig.    5.)      Three    months   later,    no    recur- 
rence. 

Case  3  (Fig.  6). — Man,  aged  67.  Diagnosis,  clinically  and 
microscopically :  Epithelioma  of  dorsum,  left  side  of  nose  as 
far  as  the  upper  lip.  Spontaneous  ulceration.  Fifty  mg.  ra- 
dium pure,   screened  by   1    10  mm.   of   aluminum   applied   for 


Fig.  7.  Fig.  8. 

four  hours,  at  different  portions  of  the  involved  surfaces. 
Each  surface  received  from  three  to  eight  applications  of  the 
same  amount  of  radium.  After  one  and  one-half  years  he  was 
finally  declared  well.  It  is  now  over  one  year,  and  there  has 
been  no  recurrence. 

Case  4. — Female,   age  46   years.     Epithelioma   of   the   lids. 
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secondary  involvement  of  eye  and  orbital  tissue  of  right 
side.  Attending  ophthalmologist  was  compelled  to  exenter- 
ate  the  orbit  and  remove  both  lids.  The  growth  recurred.  I 
applied   130  mg.   of  radium  pure,  screened  by   1 /TO  mm.   of 


Fi,^.   'J. 


Fig.   lU. 


aluminum  all  over  the  cavity  and  margins  for  ten  hours.  Two 
months  later  all  evidences  of  epitheliomatous  structure  was 
gone  from  the  orbital  cavity,  but  on  two  points  at  the  inner 
canthus  there  was  still  evidence  of  suspected  growth.  (  Fig.  7. ) 
Fifty  mg.  of  radium  pure,  screened  by  1  10  mm.  of  alumi- 
num,  was   a])])lied   for   six   hours.      (Patient   returned   to   her 


Fiu.  11. 


Rig.  12. 


home  and  I  have  not  seen  her  since.)  Subsequent  use  of  par- 
tial mask  in  Cases  2,  3  and  4,  to  replace  the  defects,  is  prefera- 
ble to  plastic  o[)erations  for  these  old  people. 

Case  5  (Fig.  8). — Male,  age  61.  Microscopic  and  clinical 
diagnosis :  l{i)ithelioma  of  right  inner  canthus.  Two  erythema 
dosc'^  of  X-rav  treatment  given  within  a  ]xM-iod  of  nine  weeks. 
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Xot  alone  did  the  growth  fail  to  diminish,  but  actuall\-  grew. 
The  patient  passed  out  of  my  hands. 

Case  6    (Fig.  9). — Female,  age  66  years.     Epithelioma  of 
the  tip  of  the  nose.     Treated  by  X-rays  for  two  months  i  type 


of  treatment  not  knov/n).  Stated  that  the  growth  was  rapidly 
increasing.  The  growth  protruded  for  half  an  inch.  Patient 
refused  to  submit  to  anything  else  than  the  radical  removal 
of  the  growth.  I  removed  the  growth  wide  of  its  margins  by 
means  of  the  Percy  cautery.  (Fig.  10.)  After  about  two 
months  the  nose  appeared  healed.     (  Fig.  11.)     Patient  refused 


Fig.  15. 


Fig.  IC. 


any  kind  of  plastic  cosmetic  operation.  Fig.  12  shows  the 
growth  to  be  a  true  epithelioma,  very  much  inflamed  and  pos- 
sibly changed  by  reason  of  X-ray  treatment. 

Case  7  (Fig.  13). — ]\lale,  age  71.  Rhinophima  with  sec- 
ondary epitheliomatous  degeneration.  The  growth  is  seen  to 
hang  down  over  the  man's  lip  and  he  was  compelled  to  hold 
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it  up  by  a  sort  of  sling  in  order  to  be  aljle  to  breatbe.  speak 
and  eat.  A  tborough  decortication  with  adaptation  of  the  sur- 
rounding heahhy  skin  in  order  to  cover  the  raw  surface,  pro- 
duced an  excellent  cosmetic  and  physiologic  result.     (  Figs.  14 


Fig-.  17. 

and  15.)  The  microscopic  examination  (Fig.  16)  showed  the 
typical  histologic  pictiu'e  of  hypertrophy  of  the  epithelium, 
blood  vessels,  glands  and  connective  tissue,  but  also  in  spots 
suspicious  areas  of  an  epthelioma.  Consequently  I  had  him 
X-rayed  for  three  erythema  doses  within  six  months.  He 
lived  five  and  one-half  vears  longer,  dving  from  cardiovascu- 


Fig.  19. 

lar  disease,   with   no   recurrence  or  evidence  of  carcinoma   in 
any  other  part  of  the  body. 

Case  8  (Fig.  17). — Male,  age  4(>  years,  l-'pilhelioma  of  the 
lip.  This  was  excised  and  the  parts  immediately  appro.xi- 
mated.  (  Fig.  18. )  .\-ra\  s  were  sul)sec|uently  employed  for 
three   crvthema   doses   over   the   submental   and   submaxillarv 
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regions  (glands  tributary  to  this  region),  as  well  as  the  oper- 
ated area.  There  has  been  no  recurrence  now  for  over  two 
and  one-half  years.  Fig.  1*)  gives  the  microscopic  proof  of 
the  epithelioma.     It  has  Ijeen  the  rule  and  still  is,  in  some  of 


Fig.  21.  Fig.  22. 

the  clinics,  to  remove  the  lymph  glands  and  block  from  the 
submental  region  and  make  a  greater  sacrifice  of  the  lower 
lip  than  in  this  case.  This  makes  the  operation  much  more 
formidable,  causing  considerable  deformity  of  the  mouth,  and 
from  observation  of  the  cases  treated  like  the  one  illustrated 
here  it  would  a])]:ear  that  it  was  unnecessary.     Time  alone  will 


Fig.  23. 

tell.  The  question  also  arises  whether  one  may  not  treat  the 
epithelioma  of  the  lip  simply  with  the  X-rays  or  radium  with- 
out surgery.  Conflicting  reports  make  me  choose  the  pro- 
cedure as  outlined  in  this  case.  I  have  treated  twenty-six 
cases  of  facial  epithelioma  similar  to  these  illustrated,  by  means 
of    surgery.    X-ray,    fulguration,    carbon    dio.xid    and    radium. 
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and  I  must  say  that  nothing  will  compare  to  the  use  of  ra- 
dium.    Some  of  the  early  cases  were  operated  upon  several 
times  and  finally  developed  into  true  cancers  with  fatal  results. 
Case  9. — Male,  age  45  vears.     Carcinoma  of  the  anterolat- 


Fig.  2.5. 


Fig.  26. 


eral  part  of  the  tongue  and  that  portion  of  the  floor  of  the 
mouth  (no  photograph  obtainable).  (Operated  away  from 
home.)  By  means  of  a  Percy  cautery  the  growth  was  removed 
v.'ide  of  its  involvement.  Lips  and  mouth  were  protected  by 
specuhmi  containing  running  cold  water.  Six  weeks  later  the 
wound  was  healed  and  the  tip  of  the  tongue  was  fixed  to  the 


Fig.  27. 

floor  of  the  mouth.  (Fig.  20.)  Dxtring  the  healing  process  a 
sequestrum  came  off  due.  no  doubt,  to  the  extreme  heat  of  the 
cautery.  This  was  a  portion  of  the  alveolar  i)rocess  of  the 
lower  jaw.  (Fig.  21.)  Patient's  neck  region  was  X-rayed 
for  a  period  of  two  weeks,  when  he  disappeared  from  ol)ser- 
vation.     About  two  months  later  he  returned   with  a   recur- 
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rence-  in  the  neck  (Fig.  22),  but  none  at  the  site  of  original 
growth.  Fig.  23  showed  a  typical  alveolar  carcinoma.  The 
subsequent  course  of  the  case  was  rapidly  developing  meta- 
static condition,  which  caused  the  patient's  death. 


Fig.  29. 


Case  10  (Fig.  24). — Male,  age  53  years.  Carcinoma  of  the 
base  of  the  tongue  and  soft  palate,  tonsi]  and  pharynx,  also 
glands  of  neck.  Preliminary  X-ray  treatment  (one  erythema 
dose  to  the  neck )  to  attempt  to  block  off  further  invasion  of 
the   lymphatics.     Radical    operation.      Lived     for    about     six 


Fig.  31. 

weeks,  in  a  miserable  condition  :  feeding  possible  only  with  a 
stomach  tube. 

Case  11  (Fig.  25). — Male,  age  61  years.  Microscopic  diag- 
nosis: Carcinoma  of  the  half  of  the  tongue.  There  were  no 
glands  of  the  neck  present.  Advised  operation,  removal  of 
tongue.  Patient  refused  operation.  Under  deep  X-ray.  treat- 
ment the  neoplasm  grew  to  such  proportions  as  to  make  breath- 
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ing  impossible  through  the  mouth  or  nose.  A  tracheotomy  was 
performed.  ( )ne  hour  after  this  the  patient  disappeared  and 
was  never  traced  with  the  aid  of  relatives  and  police. 

Case   12. — ]\rale,   age   55   years.      Suspected   epithelioma   of 


Fiii. 


Fig.  34. 


dorsum  and  lateral  portion  of  tongue.  Xo  glandular  involve- 
ment of  the  neck.  Consulted  the  clinic  at  Johns  Hopkins, 
and  being  a  prominent  physician  from  the  v^outh,  he  was 
given  special  attention  by  Dr.  I5arker,  etc.  .\  piece  of  the 
tissue  was  removed  by  them  and  diagnosticated  papilloma 
or  nonmalignant  growth.      lie   received  very    intensive  treat- 


Fig. 


ment  by  radium  (exact  dose,  etc.,  not  stated  in  their  report). 
Patient  presented  himself  to  me  with  two  very  agonizing  symp- 
toms, namely,  hyi)eresthesia  and  excessive  salivation.  It  was 
impossible  for  him  to  eat  anything  but  the  blandest  food,  and 
even  this  caused  ])ain.  There  was  a  history  of  lues,  although 
the   W'assermann   was   alwavs   negatixe.      The     tongue   looked 
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white  and  felt  hard  on  the  surface.  There  was  an  enlarge- 
ment on  the  left  side  near  the  base  (Fig.  26),  with  a  distinct 
line  of  demarcation.  1  diagnosticated  the  condition  as  a  ra- 
dium burn  and  treated  it  as  such.     The  line  of  treatment  was 


1^0:0^': 
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Fig. 


Fig.  38. 


absolute  rest  to  the  tongue  bv  insisting  on  feeding  him  with 
an  esophageal  tube  and  coating  the  tongue  with  various  sub- 
stances that  could  be  made  to  stick,  such  as  starchy  pastes  con- 
taining tragacanth.  This  was.  however,  without  any  lasting 
benefit.  Atro]Mn  i)roved  to  be  of  most  value.  Recently  he 
consulted  the  Alavos  and  more  radium  treatment  was  advised. 


Fig.  39. 


Fig.  40. 


They  believed  that  he  had  a  malignant  disease  engrafted  upon 
a  luetic  tongue.  There  were  no  enlarged  glands  present  in  the 
neck. 

Case  13. — Male,  age  h8  years.  Sarcoma  of  tonsil.  Came  to 
me  with  a  severe  radium  burn  of  the  right  side  of  the  base  of 
the  tongue  and  pillar  and  cheek.  (Fig.  27.)     The  radium  had 
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been  applied  by  means  of  needles  into  a  tumor  of  the  tonsil 
microscopically  diagnosed  sarcoma.  The  growth  had  entirely 
disaj)peared  when  he  presented  himself  to  me  and  showed  only 
a  dirty  slough  within  the  tonsillar  fossa.  He  gave  a  history 
of  having  been  operated  U])on  for  j^eritonsillar  abscess  with 
pus  discharge.  The  physician  who  made  the  diagnosis  of 
sarcoma  and  had  the  radium  applied  had  not  seen  any  pus.  The 
radium  burn  healed  very  readily  following  the  ap])lication  of 
bismuth  subiodid  powder. 

Statistical :  I  have  treated  seventeen  cases  of  carcinoma 
of  the  tongue,  either  surgically  or  combined  with  X-rays, 
radium,  diathermia,  cautery,  etc.  All  the  cases  have  succumbed 
to  the  disease  or  some  immediate  comi)lication,  broncho])neu- 


Fii,'.   41. 


Fig:.   -I.'. 


monia  and   sepsis  occurring  in  more   than  one  case. 

Case  14. — Male,  age  60  years.  Epulis  in  the  left  first  upper 
molar.  Transillumination  and  radiograms  showed  the  greater 
]  ortion  of  the  antrum  involved.  (Fig.  28.)  Sublabial  opera- 
tion, wide  resection  of  the  growth,  removal  of  the  greater 
portion  of  the  superior  maxilla.  ( )ne  hundred  mg.  of  radium 
element,  screened  by  -4  mm.  of  silver  filter,  was  placed  into 
the  cavity  created  by  the  operation  and  allowed  to  remain  for 
twelve  hours.  The  wound  healed  slowly,  and  in  about  two 
weeks  a  recurrence  was  observed.  He  was  X-rayed  intensively. 
but  tlic  growlh  progressed  so  rapidly  in  spite  of  this  (Fig. 
3M  that  a  more  radical  procedure  was  decided  upon,  namely, 
total  resection  of  the  upper  jaw  (Fig.  30).  Subsecpient  to 
this  operation  the  ])atient  received  30  mg.  of  railium  screened 
as  above,  at   periods  of   three  days   apart,   for   from  three  to 
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six  hours.  The  recurrence  was  kej)!  in  al)eyance  and  great 
hopes  were  entertained  for  his  cure,  but,  as  usual,  after  two 
months  glands  began  to  develop  in  the  anterior  and  posterior 
triangle  and  nothing  could  stop  the  final  fatal  termination. 
Fig.  31  shows  the  microscopic  section. 

Case  15. — Male,  age  S2  years.  Carcinoma  of  the  upper  jaw 
simliar  to  .the  one  just  described.  A  radical  total  resection 
of  the  upper  jaw  was  performed ;  Figs.  32  and  33  show  the 
end  result.  Fig.  34  the  microscopic  section.  This  case  never 
received  any  X-ray  or  radium  treatment,  either  before  or  after 
operation,  and  is  shown  as  one  of  the  cases  to  prove  my  con- 
tention in  the  introduction,  that  perhaps  what  we  consider 
good  treatment  in  the  use  of  the  X-rav  and   radium   in  car- 


Fig.  43. 


Fig.  44. 


cinoma  may  be  just  the  opposite.  The  ])atient  is  living,  four- 
teen years  after  operation. 

Statistical:  I  have  had  19  cases  of  carcinoma  of  the  upper 
jaw.  all  operated ;  most  of  them  belonged  to  the  inoperable 
type.  In  the  majority,  X-rays,  radium,  Percy's  cavitery  or 
some  other  nonsurgical  measure  was  employed  in  conjunc- 
tion with  operations.  Only  two  cases  lived  and  can  be  spoken 
of  as  cured.  Most  of  the  patients  died  from  carcinoma 
metastasis. 

Case  16  (Fig.  35). — Carcinoma  of  the  larynx.  Male,  age 
46  years.  When  I  saw  him  first,  he  had  a  well  developed 
neoplasm,  but  entirely  within  the  larynx  and  confined  to  one 
side.  Laryngotomy  was  performed  and  the  growth  removed, 
the  wound  being  immediately  closed  except  for  the  retention 
of   a   tracheal   canula.     Six   weeks   later   he   returned    with   a 
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•marked  recurrence.  Laryngeal  fissure  was  then  performed, 
all  the  growth  removed  and  the  fissures  opened  for  subse- 
quent X-ray  and  radium  treatment.  This  was  instituted  al- 
most immediately  after  operation,  but  in  spite  of  this  fact 
recurrence  was  noticed,  especially  about  the  left  posterior  i)art 
of  the  larynx.  During  this  intensive  X-ray  and  radium  treat- 
ment (16  mg.,  all  that  was  obtainable  at  the  time)  pieces  of 
the  growth  were  removed  at  an  average  of  once  a  week  for 
microscopic  examination  as  to  control  of  the  efifect  -of  the 
treatment.  These  sections  clearly  demonstrated  slow  but  pos- 
itive destruction  of  cancer  cells.  At  the  end  of  one  year  the 
larvngeal  cavity  appeared  free  from  carcinoma,  both  macro- 
and  microscopically   (Fig.  36).     Patient  returned  to  his  home 


Fig.  45. 

town,  his  j)hysician  reporting  that  there  was  no  recurrence  in 
situ,  but  he  developed  marked  neurotic  and  neuritic  symp- 
toms, including  pains  radiating  down  the  arm,  chest  and  legs, 
so  severe  that  morphin  had  to  be  administered.  The  neu- 
rotic symptoms  were  verv  ])eculiar  and  ordinarilv  would  be 
considered  as  h}-sterical.  They  were  so  unusual  and  constant 
that  1  mav  l)e  ])ardoned  for  mentioning  them  again  in  detail. 
"Always  before  a  thunderstorm  ai)peared  he  became  very  rest- 
less and  ]>anicky  and  insisted  on  locking  himself  in  a  dark 
room,  until  the  storm  passed.  lie  would  fre(|uentl\-  do  this 
twenty-four  hours  l)efore  tlu'  storm  came  on."  These  neu- 
ritic painful  conditions  usually  followed  such  a  nervous  spell 
and  the  juiin  would  center  itself  in  the  big  toes.  He  died  three 
years  from  the  time  1  first  diagnosed  his  case  as  carcinoiua, 
■or  over  two  years  after   X-ra\-   and    radium   were   emi)loyed. 
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A  postmortem  examination  was  made,  and  no  evidence  of 
any  metastasis  could  be  found.  I  received  the  entire  larynx 
and  made  a  thorough  macroscopic  and  microscopic  examina- 
tion, but  coidd  not  demonstrate  any  carcinomatous  tissue. 
( Fig.  2i7 . ) 

Case  17. — Male,  age  l^Ci  }ears.  Came  with  a  ra])idlv  grow- 
ing swelling  on  side  of  neck  (Fig.  38).  Examination  within 
the  throat  and  mouth  revealed  no  primary  growth.  He  was 
given  deep  X-ray  treatment  intensively,  but  the  growth  con- 
tinued to  increase  until  a  tracheotom_\'  was  necessary.  The 
tumor  finally  ulcerated  (Fig.  39)  and  a  microscopic  section 
(Fig.  -10)  showed  a  typical  carcinoma.  The  subsequent  course 
was  an  early  metastases  into  both  lungs  in  spite  of  very  active 
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Fig.  48. 


X-ray  treatment,  from  which  death  ensued. 

Case  18. — Male,  age  47  years.  Well  advanced  carcinoma  of 
the  larynx.  A  laryngofissure  was  performed  and  the  growth 
thoroughly  removed  by  the  Percy  cautery,  allowing  the  fis- 
sure to  remain  open  for  after-treatment.  (Fig.  41.)  Within 
two  weeks  the  fissure  healed  (  Fig.  42  ) .  The  interior  of  the 
larynx  shows  no  evidence  of  any  growth  (Fig.  42).  He  left 
for  his  home  in  Wyoming.  One  month  later  he  returned 
with  an  enormous  recurrence,  both  in  the  neck  as  well  as 
within  the  larynx,  requiring  tracheotomy.  The  neck  tumor 
had  broken  down  so  as  to  appear  like  an  abscess  and  this  was 
opened  and  drained.  Shortly  after  I  removed  a  part  of  the 
mass  from  the  neck,  including  the  skin,  which  was  involved 
in  the  process  (Fig.  44).  There  remained,  however,  quite  a 
bit  of  growth  in  situ    (Fig.  45).     This  was  now   treated  by 
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means  of  the  surgical  diathermia,  as  described  by  Xagel- 
schmidt.  At  first  it  appeared  as  though  this  Hne  of  treat- 
ment would  be  effective,  because  the  growth  was  shrinking 
and  appeared  healthy  (Fig.  46).  However,  suddenly  there 
occurred  a  marked  change,  and  in  spite  of  the  treatment  the 
growth  spread  very  rapidly  (Fig.  47)  and  caused  great  diffi- 
culty in  breathing  and  swallowing.  Suddenly  one  day  he  had 
a  severe  arterial  bleeding  that  exsanguinated  him  and  he  died 
within  an  hour.  Fig.  48  shows  a  microscopic  section  of  a 
carcinoma. 

Case  19. — Male.  Was  referred  to  me  with  a  diagnosis  of 
laryngeal  carcinoma  confined  to  the  right  cord.  A  microscopic 
section  accompanied  the  patient.     The  physician  as  well  as  the 


Fig.  49. 

patient  pleaded  for  intralaryngeal  operation  and  nonsurgical 
measures  should  be  given  a  trial.  Consequently  I  performed 
a  suspension  laryngoscopy  and  removed  what  I  thought  to 
be  the  entire  growth  by  that  method.  Subsequent  to  this 
operation  the  patient  was  given  intense  deep  X-ray  treatment 
over  the  thyroid  region.  The  laryngeal  condition  appeared 
to  heal  very  rapidly  and  his  voice  became  quite  clear.  After 
the  second  erythema  dose  he  developed  marked  symptoms  of 
myxedema,  which  no  doubt  were  due  to  the  action  of  the  X- 
rays  on  his  thyroid  gland.  Therefore  this  line  of  treatment 
was  discontinued,  and  he  was  put  on  large  doses  of  thyroid 
extract,  which  corrected  the  myxedematous  state.  He  then 
returned  to  his  home  in  \'ancouver,  where  he  was  observed 
by  his  physician  (otolaryngologist).  After  nearly  one  year 
he  was  again   sent   back   to  me  with   a   suspected   recurrence 
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within  his  lannx.  As  he  still  insisted  that  he  did  not  wish 
any  operation  upon  the  larynx  externally,  and  was  willing 
to  take  his  chance  on  the  former  line  of  treatment,  I  removed 
all  that  I  thought  was  diseased  and  had  his  larynx  region 
X-rayed  but  not  as  intensively  as  the  first  time,  as  I  feared 
to  cause  the  myxedematous  symptoms.  This  time,  however, 
he  did  not  improve  :  on  the  contrary,  the  growth  took  on  a 
rapid  development.  At  this  time  the  patient  agreed  to  an 
operation,  and  I  found  that  larA'ngectomy  alone  could  be  of 
any  value.  This  was  performed  under  local  anesthesia  with 
very  little  difficulty.  The  usual  technic  dififered  in  that  I 
placed  a  dermal  lined  fistula  (  Fig.  49 )  subhyoidally  to  accom- 
modate a  tube  which  communicated  with  his  trachea,  making 


Fig.  .51. 


Fig".   52. 


a  sort  of  an  artificial  larynx  (Fig.  50).  \\'henever  he  bent 
his  head  forward  so  as  partially  to  kink  this  tube  he  could 
produce  sounds  that  were  quite  audible  and  understood  as 
speech.  Fig.  51  shows  the  larynx,  in  which  the  growth  ex- 
tends anteriorly,  but  is  confined  within  the  larynx.  Fig.  52 
shows  the  microscopic  section  of  a  carcinoma.  The  ])atient 
again  returning  to  the  coast  to  be  observed  by  his  otolaryn- 
gologist, who  reported  about  eight  months  later  that  the 
patient  developed  abdominal  symptoms  that  proved  to  be  due 
to  cancer,  from  which  he  soon  died.  The  larynx  did  not  show 
any  recurrence. 

Case  20. — Male.  \\'ell  develoi:)ed  neoplasm  confined  to  the 
larvnx.  ^licroscopic  examination  (Fig.  56)  proved  it  to  be  a 
carcinoma.  A  laryngeal  fissure  was  performed  and  the  growth 
removed  wide  of  its  development  (Fig.  53).    As  soon  as  prac- 
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ticable  an  intubation  tube  carrying  one  hundred  mg.  of  radium 
element,  screened  by  a  filter  of  1.10  mm.  of  aluminum  was 
inserted  by  way  of  the  mouth  and  held  in  place  by  two  threads 
(Fig.  54).  These  are  tied  over  a  piece  of  gauze,  as  suggested 
bv  Iglauer.  The  radium  was  removed  after  six  hours,  but  the 
intubation  tube  was  allowed  to  remain.  These  radium  appli- 
cations were  repeated  twice  more  within  the  next  two  weeks. 
The  intubation  tube  was  now  left  out  and  the  fissure  permit- 
ted to  close  ( Fig.  55 ) .  AA'eekly  inspection  showed  no  recur- 
rence for  over  two  months,  but  at  the  end  of  that  time  a  small 
growth  appeared  on  one  side  which,  however,  was  not  at  all 
influenced  by  either  radium.  X-rays  or  operation,  and  the 
usual  termination  of  a  metastasis  and  cachexia   followed. 


Fig.  53.  Fig.   54. 

Case  21. — Male.  Advanced  carcinoma  of  the  lar}nx.  base 
of  tongue  and  esophagus,  upper  part.  I'nder  local  anesthesia 
I  performed  a  tracheotomy.  I'>y  means  of  pharyngotomy  I 
removed  a  tumor  mass,  including  the  larynx,  in  the  obliteration 
of  the  upper  end  of  the  trachea  (purse  string  closure),  base 
of  tongue  and  the  esophagus  contiguous  to  the  posterior  por- 
tion of  the  larynx.  A  ])ermancnt  esojjhageal  intubation  by 
way  of  the  nostril  was  instituted,  through  which  the  ]iatient 
was  fed  (Fig.  57).  I  wish  to  state  that  that  was  the  most 
comfortable  way  of  alimentation  in  such  an  extreme  case 
under  my  observation.  The  remaining  portion  of  the  wound 
was  closed  by  primary  intention.  The  secretions  that  accum- 
ulated within  the  esophageal  c:i\ity  were  removed  by  the  aid 
of  suction.  There  were  no  X-rav,  railium  or  other  electrical 
measures   employed.     The   patient   made   a    splendid   recovery 
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from  the  operation.  Three  weeks  after  the  operation  1  re- 
moved the  esophageal  tube  and  allowed  the  patient  to  swallow 
liquids.  On  the  third  day.  following-  this  natural  mode  of 
feeding,  the  patient  experienced  while  swallowing  a  glass  of 
milk  a  sudden  sharp  ])ain  in  the  middle  of  his  back  and  into 
the  neck,  \\ithin  a  few  hours  he  developed  classical  symp- 
toms of  a  septic  mediastinum  and  died.  Most  probably  the 
permanent  esophageal  tube  caused  a  decubitus,  followed  by 
rupture  during  efforts  of  deglutition.  It  must  be  remembered 
that  the  base  of  his  tongue  had  been  removed,  therefore  swal- 
lowing was  not  normal.  Fig.  58  shows  the  microscopic  section 
of  the  carcinoma. 

Case  22. — ^lale,  age  (^  years,  had  posttyphoidal  laryngeal 


Fig.  55. 
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abscess  when  a  young  man  requiring  tracheotomy  and  incision 
of  abscess.  Twenty-six  years  later,  after  all  the  symptoms 
of  the  abscess  had  entirely  disappeared,  he  developed  a  most 
rapidlv  growing  tumor,  both  within  the  larynx  and  on  both 
sides  of  the  neck.  It  was  somewhat  indurated,  and  I  thought 
that  I  had  a  case  of  Reclus'  disease  or  woody  phlegmon.  A 
hurried  tracheotomy  had  to  be  performed  (Fig.  59),  and  at 
the  same  time  I  obtained  a  piece  of  tissue  for  microscopic 
examination,  which  proved  to  h&  a  very  active  carcinoma  (Fig. 
60).  I  began  the  use  of  autolytic  solution,  obtained  from 
fetal  tissue,  as  recommended  by  Fichera  and  published  by  me 
( AxxALS  OF  Otology,  Rhixologv  axd  Laryxgologv,  r^Iarch, 
1912).  The  result  was  most  gratifying,  and  for  some  time  it 
appeared  as  if  the  growth  was  going  to  melt  away,  but  liver 
metastasis  appeared,  with  the  usual  ending. 
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Case  2Z. — ^laii,  age  52>^  a  public  speaker  for  many  years, 
with  a  hoarse  voice  for  the  past  ten  years,  noticed  in  the  last 
two  months  that  this  hoarseness  was  increasing. 

Examination  showed  a  unilateral  swelling  along  the  entire 
cord.  Removal  of  a  small  portion  and  microscopic  examina- 
tion revealed  a  typical  epithelioma  (  Fig.  62 ) .  An  operation 
was  performed  under  local  anesthesia  in  the  form  of  a  laryn- 
geal fissure,  removal  of  the  entire  cord  and  considerable  nor- 
mal neighboring  tissue.  An  immediate  closure  without  tra- 
cheotomy or  intubation  was  undertaken.  There  developed  con- 
siderable edema  within  the  larynx,  causing  embarrassment  in 
respiration  :  however,  this  lasted  only  a  day,  when  he  began 
to  breathe   with  comfort.     Fourteen  vears  later  he   still  was 


Fig.  5-; 


Fig.   5S. 


free  from  recurrence.  He  is  an  insurance  man  and  requires 
a  good  voice,  which  he  still  has.  He  has  some  little  difficulty 
when  he  swallows,  characterized  by  a  sort  of  pull  on  his  thy- 
roid cartilage,  which  is  due  to  marked  cicatricial  bands  devel- 
oped in  the  healing  (Fig.  61). 

Case  24. — Man,  for  about  six  months  has  considerable  dif- 
ficulty in  speaking  and  for  the  past  month  some  slight  embar- 
rassment in  breathing  when  walking  fast. 

Examination  shows  a  unilateral  growth  of  one  cord  which 
appears  to  dip  under  into  the  subglottic  region.  Under  sus- 
pension laryngoscopy  a  small  piece  of  tissue  from  the  tumor 
was  removed ;  microscopic  examination  showed  it  to  be  a 
typical  quite  rapidly  growing  carcinoma  (Fig.  64).  The  phy- 
sician referring  the  patient  re( [nested  that  if  an  ojieration  was 
to  be  performed  a  preliminary  api)lication  of  a  lethal  dose  of 
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radium,  say  2C0  mg.  of  the  element,  be  placed  over  the  region 
of  the  larynx  and  allowed  to  remain  for  about  ten  hours.  The 
term  lethal  had  reference  to  the  local  destruction  of  the  activity 
of  the  cancer  cells  so  that  in  operating  implantation  carcinoma 

would  be  avoided.     This  is  the  advice  of  Wood  and  P , 

Xew  York,  based  upon  experiments,  and  the  physician  men- 
tioned above  had  more  than  five  vears'  experience  in  cases 
where  radium  was  emplo}"ed. 

Operation  under  local  anesthesia.  A  thyrotomv  was  per- 
formed, and  the  growth  was  removed  with  considerable 
healthy  neighboring  tissue.  A  preliminar}-  tracheotomy  hav- 
ing been  made,  it  was  deemed  advisable  to  allow  the  tube  to 
remain   for  a   day   or   two.   especially   so    since   two    radium 
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Fig.  CO. 


needles,  each  12|^  m..  were  introduced  into  the  wound  caused 
by  the  excision  of  the  growth.  The  patient  exhibited  unusual 
symptoms  on  the  operating  table,  having  several  attacks  of 
projectile  vomiting,  also  being  extremely  nervous,  although 
never  complaining  of  pain.  On  being  returned  to  his  bed  he 
showed  sym])toms  of  shock,  from  which  he  never  rallied.  He 
had  very  unusual  toxic  symptoms,  which  I  could  not  quite 
understand,  consequently  called  in  an  expert  internist  (physio- 
logic chemistry),  who  was  of  the  opinion,  as  was  I,  that  the 
patient  was  suffering  from  a  toxemia  due  to  the  massive  dose 
of  radium  employed  just  before  the  operation.  In  less  than 
thirty-six  hours"  time  from  the  time  of  the  operation  the  pa- 
tient was  dead  in  spite  of  all  efiforts.  An  immediate  j^ostmor- 
tem  examination  revealed  locallv    an    absolutelv    reactionless 
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area   about   the   thyroid   region    (Fig.   63).      Xo    other    post- 
mortem examination  was  performed. 

Statistical :    I  have  treated  fifty-nine  cases  of  cancer  of  the 
larynx,  surgically  alone  or  in  combination  with  X-ray,  radium, 
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fulguration  or  surgical  diathermia,  Percy's  cautery,  galvano- 
cauteries,  autolytic  and  colloidal  solution.  Also  a  limited 
number  of  cases  in  which  only  radium  or  X-rays  were  em- 
ployed. Operative  measures  were  intralaryngeal,  both  by  in- 
direct and  by  means  of  suspension  laryngoscopy,  laryngo- 
fissure,  hemilaryngectomy.  larvngectomy  and  extensive  resec- 
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Fig.  C3.  Fig.   64. 

tion  of  glands  and  tumor?  of  the  neck  secondary  to  the  larvn- 
geal  growth. 

Xine  cases  are  alive,  the  longest  since  the  oi^eration,  four- 
teen years.  C)ne  case  twelve  years,  one  seven  and  one-half 
years,  one  six  years  and  one  five  years  and  two  months.  The 
remaining  four  cases  are  between  four  vears,  and.  the  most  re- 
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cent  one,  three  months  ago.  These  last  four  cases  will  not 
be  considered  cured  until  at  least  five  years  have  passed  with- 
out recurrence,  either  locall}-  or  metastatic.  Strange  to  say, 
the  oldest  case  which   1   have  alive  since  operation  was  oper- 


Fig 
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ated  upon  by  the  indirect  laryngoscopic  method.  I  see  the 
man  once  or  twice  a  year  in  order  to  keep  him  under  control, 
and  each  time  I  review  his  microscopic  section.  The  next 
oldest  case,  now  twelve  years,  had  a  laryngofissure  with  imme- 
diate closure.  The  next  two  were  laryngectomies,  and  the 
fifth  a  hemilaryngectomy  and   partial  resection  of  esophagus. 


Fig.  GT.  Fig.  GS. 

but  no  glands.  The  four  cases  not  yet  considered  cured  be- 
cause of  the  short  duration  were  treated  by  laryngofissure  or 
radium  alone. 

Case  25. — Epithelioma  of  auricle.  ]\Ian,  age  53  years.  Two 
years  before  he  was  referred  to  me  he  noted  a  small  swelling 
within  his  ear.  which  he  had  removed  bv  a  surgeon,  who  had 
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it  examined  microscopically  and  pronounced  cancer.  He  rec- 
ommended thorough  surgical  removal,  to  which  the  patient 
objected  and  consulted  a  '"paste  cancer  cure  specialist"  in 
Iowa.     He  was  treated  just  once.     The  ear  became  sore,  then 


Fig.  69. 

healed  and  deformity  resulted.  ( Fig.  65. )  He  was  free  from 
pain  or  recurrence  for  over  two  years.  Xow  (1914)  he  no- 
tices a  swelling  in  his  neck  and  some  pain  in  his  arm.  I  found 
a  recurrence  within  the  external  auditory  canal  and  a  mass  on 
the  side  of  the  neck.  I  removed  a  piece  from  the  canal 
which  showed  a  true  epithelioma    (Fig.  66).     I  had  him   X- 


F\z.  71. 


Fig. 


rayed  for  a  period  of  six  weeks  without  any  special  benefit, 
e.Kcept  perhaps  the  control  of  the  pains.  He  finally  con- 
sented to  a  more  radical  operation,  which  was  i>erformed  by 
the  e.xcision  of  the  growth  within  the  canal  and  radical  re- 
moval of  the  mass  in  the  neck.  He  was  subsetpiently  rayed, 
but   recurrence  api^^ared  almost   immediately.      The  pains  be- 
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came  excruciating,  even  after  the  use  of  opiates.  He  went 
back  to  his  home  town,  where  he  lived  about  six  weeks  longer 
and  his  physician  reported  his  death  from  a  gradual  exhaus- 
tion with  symptoms  of  esophageal  involvement. 


Case  26. — ^lan,  age  51  years.  A  year  ago  had  a  small 
growth  curetted  from  his  external  ear,  followed  by  X-ray  and 
radium  treatment.  There  was  a  rapid  recurrence  and  a  marked 
swelling  developed  in  his  neck,  as  far  as  the  clavicle.  With 
this  history,  he  was  referred  to  me  (Fig.  67)  by  Dr.  Emil 
Beck,  to  whom  he  was  recommended  owing  to  the  fact  that  he 


Fig.  76. 

described  a  method  of  treatment  of  e|)ithelioma  and  carcinoma 
for  which  this  case  was  suitable.  This  method  consists  of 
the  removal  of  all  or  as  much  of  the  growth  as  possible,  in- 
cluding the  overlying  skin,  fat  and  muscle,  and  subsequent 
X-ray  and  radium  treatment.  As  many  secondary  removals 
of  the  growth  as  necessar}-  are  undertaken,  so  that  the  rays  act 
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directly  on  the  cancer  without  any  screening  or  absorption  of 
the  beta  rays  by  skin,  muscle,  fat  or  destroyed  tumor.  The 
work  of  Dr.  Emil  Beck  is  described  in  detail,  including  ex- 
perimental work  by  G.  W.  Arner  of  the  Ryerson  Labora- 
tory, University  of  Chicago,  in  surgery,  gynecology  and  obstet- 
rics. In  October,  1919,  I  performed  this  extensive  resection 
of  skin,  muscles  and  as  much  of  the  tumor  as  was  safe,  and 
left  the  area  exposed  for  subsequent  X-ray  and  radium  treat- 
ment. I'art  of  the  pinna  was  sewed  in  for  possible  subse- 
quent reconstruction.  ( Fig.  68. )  The  excised  tumor  mass 
is  shown  in  Fig.  69,  and  Fig.  11  shows  the  microscopic  sec- 
tion. It  is  a  true  carcinoma.  He  received  seven  erythema 
doses  of  X-rays  within  a  period  of  nine  weeks,  also  40  mg. 
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of  radium,  screened  by  only  1  10  mm.  of  aluminum  and  often 
the  needles  were  unscrewed  within  the  tumor.  This  combined 
treatment  appeared  to  be  of  some  benefit  about  the  margins 
of  the  exposed  area  (Fig.  71),  but  the  growth  deeper  down 
continued  to  develop  so  that  more  of  the  mass  was  removed, 
including  the  lower  half  of  the  auricle  (Fig.  11).  Shortly 
after  this  the  patient  developed  difficulty  in  swallowing  and 
hoarseness,  also  great  pains  in  his  arms  and  hand.  Three 
months  later,  after  a  miserable  existence  on  large  doses  of 
morphin.  with  but  little  relief  from  pain,  he  succumbed  from 
exhaustion. 

Statistics:  1  have  had  seven  cases  of  epithelioma  of  tiie 
external  auditory  canal  and  auricle,  of  which  three  are  living, 
one  now  eight  years  since  operation,  one  three  and  one-half, 
and  one  seven  months  since  he  was  discharged  as  cured.     The 
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first  one  was  operated  u[)on  and  subsequently  treated  with  X- 
rays.  The  second  one  was  treated  by  carbon  dioxid  (  snow ) 
and  radium,  employing  six  seances  of  the  snow  and  four  appli- 
cations of  radium  10  mg.,  screened  bv  '4  mm.  of  brass,  for 
one  hour  at  each  application.  The  third  was  treated  bv  ra- 
dium alone,  50  mg.,  screened  by  1/10  mm.  of  aluminum,  for 
six  sittings,  each  half  an  hour. 

Case  17 . — Alan,  age  27  years.  Sarcoma  of  orbit.  Received 
a  slight  trauma  about  one  year  Ijefore,  which  left  a  swelling 
above  the  left  eye.  About  two  months  ago  this  swelling  start- 
ed to  grow,  and  the  last  two  weeks  it  grew  so  rapidly  as  to 
close  his  eye  and  cause  considerable  headache  and  pain.  (  Fig. 
72>. )    A  small  section  was  removed  and  the  microscopic  exam- 
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Fig.  79. 

ination  proved  it  to  be  a  large  spindle  celled  sarcoma.  ( Fig. 
76.)  He  was  immediately  operated  u])on,  and  Figs.  74  and 
7:^  show  the  condition  just  after  operation.  It  was  necessary 
to  resect  part  of  the  orbit  and  temporofrontal  bone,  but  the 
dura  was  not  involved.  It  was  not  more  than  two  weeks 
when  he  develo])ed  a  recurrence.  He  was  immediately  put 
upon  intensive  X-ray  treatment.  In  spite  of  everything  that 
was  done,  Cooley's  toxins,  salvarsan.  etc.,  he  went  from  bad 
to  worse  and  very  soon  developed  an  intracranial  growth 
from  which  he  died. 

Case  28. — Woman,  age  30.  Alelanosarcoma  about  the  orbit. 
Referred  to  me  with  a  growth  on  the  inner  canthus  of  eve 
close  to  the  tear  sac,  also  complaining  of  nasal  obstruction,  for 
more  than  three  months.  The  growth  has  been  rapidlv  de- 
veloping  for  the  past   month    (Fig.   77).      It   appeared   very 
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dark  in  color,  as  though  it  was  a  very  vascular  neoplasm 
fixed  to  the  bone.  The  eyeball  was  absolutely  free  from  any 
involvement.  Under  local  anesthesia  the  neoplasm  was  easily 
removed,  including  the  periosteum,  and  left  open  for  subse- 
quent radium  treatment  (Fig.  78).  Fig.  79  shows  the  size 
of  the  growth,  and  Fig.  82  its  microscopic  appearance — a 
small  spindle  and  round  celled  sarcoma,  numerous  blood 
lakes  and  many  masses  of  pigment.  Immediately  after  oper- 
ation 50  mg.  of  radium  pure,  screened  by  1/10  mm.  of  alumi- 
num and  rubber  tissue,  was  placed  into  the  wound  for  six 
hours.  Two  weeks  later  two  radium  needles,  each  12i4  mg., 
were  thrust  into  a  mass  which  filled  the  greater  portion  of  the 
left  side  of  the  nose  and  pushed  the  cartilaginous  septum  over 


Fig.  81. 


Fig.  82. 


to  tlie  other  side,  and  these  needles  were  allowed  to  remain 
for  four  hours.  Fig.  80  shows  them  in  place.  The  area  of 
the  excised  tiunor  practically  healed  and  an  ectropion  of  the 
lower  lid  developed.  I  now  noted  a  small  swelling  in  the 
upper  inner  corner  of  the  orbit  which  felt  elastic.  Into  this  I 
thrust  two  radium  needles  of  the  same  dosage  as  before,  but 
onl\-  left  them  in  i)lace  three  hours.  There  now  develoi>ed 
two  radium  scorches  on  the  cheek  from  the  first  application 
which  was  ke]3t  from  irritation  by  a  gutta  percha  dressing 
(Fig.  8n.  At  the  end  of  six  weeks  the  ])atient  markedly 
improved  in  every  way.  She  could  breathe  through  the  nose, 
the  womid  healed,  the  small  mass  in  the  upper  inner  corner  of 
llie  ()rl)it  disapi^eared.  and  the  radium  scorch  cleared  up.  She 
returned  to  her  home  for  o])servation  by  her  jihysician.  (^ne 
month  later  she  returned  with  a  swelling  in  her  neck,  and  on 
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examination  I  found  what  a])peared  to  be  a  gland,  also  some 
increase  in  the  size  of  her  alveolar  process  of  the  left  superior 
maxilla.  I  removed  the  suspected  gland  and  found  it  to  be  a 
very  fleshy  appearing  mass,  but  I  was  able  to  remove  it  in 
toto  without  very  much  difficulty.  The  microscopic  examina- 
tion proved  it  to  be  a  pigmented  sarcomatous  degeneration  of 
the  gland.  I  immediately  placed  her  on  deep  X-ray  treatment ; 
jMarch  21,  1920,  two  weeks  after  treatment,  shows  the  swell- 
ing" of  her  jaw  and  neck  to  be  diminished  rather  than  in- 
creased. 

Case  2-). — ]\lale,  age  o7 .  Xasal  sarcoma.  Referred  to  me 
eleven  years  ago  as  an  inoperable  case,  on  account  of  rapidity 
of   growth   and   profound   anemia   resulting   from   continuous 


Fig.  Ni. 

hemorrhages.  The  growth  was  protruding  through  the  ex- 
ternal nostril,  apparenth'  ])ushing  the  eyeball  laterally,  while 
the  bridge  of  the  nose  was  spread  out  and  the  hard  and  soft 
palate  were  depressed  into  the  mouth.  X-ray  examination 
showed  the  both  antra  filled.  I'hder  local  anesthesia  I  sev- 
ered the  nose,  by  a  sublabial  incision,  from  its  attachment  to 
the  apertura  p\riformis  and  the  nasal  septum,  thus  exposing 
both  antra  and  both  nasal  cavities,  which  were  filled  up  by 
the  tumor  mass.  Bleeding  was  quite  profuse.  Retracting  the 
face  upwards,  so  to  speak,  made  it  possible  to  work  fast.  By 
means  of  an  electric  burr,  the  anterior  wall  of  the  antra  was 
removed,  and  then  a  greater  portion  of  the  tumor  mass  was 
removed  from  the  nasal  cavity  and  the  antrum  on  both  sides. 
It  was  impossible  to  com|)letely  clear  the  nose  on  account  of 
the  loss  of  blood.     The  bleeding  was  stopped  by  packing  and 
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the  face  brought  down  again  and  sutured  by  two  stitches  be- 
low the  upper  Hp.  This  operation  stopped  the  constant  hemor- 
rhages and  patient  rapidly  gained  so  that  six  weeks  later  a 
second  operation  \vas  performed  under  local  anesthesia.     This 
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Fig.  85. 

time  the  nose  was  turned  down  by  making  a  transverse  incision 
across  the  root  of  the  nose  and  severing  the  nasal  bones  and 
nasal  process  of  the  superior  maxill?e.  More  tumor  mass 
was  removed,  but  again  the  ojjeration  could  not  be  completed 
on  account  of  hemorrhage.  Figs.  83  and  84  still  show  the 
spread  nose  and  depressed  palate.     Two  months  later  I  finally 
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Fig.  87. 


Fig.  S8. 


removed  the  remaining  parts  of  the  tumor  (Fig.  85)  bv  wa\- 
of  the  natural  nasal  passage,  which  resulted  in  verv  free  nasal 
breathing.  The  remaining  tags  of  the  growth  were  now  treat- 
ed by  the  aid  of  two  radium  needles  each  12 •<  mg..  once  a 
week  for  six  weeks,  when  the  patient  was  considered  cured. 
It  is  now  ele\en  vears  since  treatment  was  begun,  and  over 
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a  year  since  any  recurrence  has  been  observed.  Figs.  86  and 
87  show  the  appearanec  much  improved.  Fig.  88  proves  the 
growth  to  have  been  a  small  spindle  cell  sarcoma. 

Case  30. — Male,  age  o3.     Sarcoma  of  palate  and  postnasal 


space.  For  about  three  months  this  patient  noticed  a  small 
growth  on  the  inner  surface  of  the  alveolar  process  of  the 
superior  maxilla  at  the  first  molar  tooth.  (Figs.  89  and  90.) 
A  piece  of  tissue  was  removed  for  microscopic  examination 
and  it  proved  to  be  a  small  round  celled  sarcoma.  (  Fig.  92. ) 
Fiftv  mg.  of  radium,  screened  bv  1  6  mm.  of  silver  and  cov- 
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Fig.  92. 

ered  by  rubber  tissue,  were  properly  applied  by  the  radium 
expert  and  permitted  to  remain  for  six  hours.  I  have  never 
seen  anything  disappear  as  rapidly  and  the  surface  looked 
absolutely  normal.  Keeping  the  patient  in  Chicago  for  a  few 
days  in  order  to  observe  the  condition,  I  noticed  on  the  third 
day  a  very  bright  red  colored  spot  to  the  side  of  his  tongue 
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and  cheek.  The  patient  comi^lained  of  a  burning  sensation 
which  soon  increased  to  pain,  so  that  it  pained  hjm  to  eat  any- 
thing. It  was  necessary  to  cocainize  the  tongue  and  cheek 
each    time   before   eating.     Fig.   91    shows    an    area    of    burn 


Fig.  93. 


Fig.  94. 


from  the  radium,  and  the  radium  expert  (  Dr.  Wolpert )  de- 
clared that  the  rubber  covering  of  the  radium  capsule  must 
have  been  defective  and  that  we  had  a  radium  burn  from 
secondarv  rays.  He  returned  to  his  home  city,  where  his 
physician  reported  to  me  that  he  had  a  great  difficulty  in  eat- 
ing.    It  was   necessary    to  use  cocain   sprays    and  morphin. 


Fig.  95. 


9(!. 


This  ])ain  or  fear  of  taking  food  caused  great  emaciation. 
The  surface  of  the  previously  existing  neoplasm  was  fairly 
normal.  One  morning  the  doctor  called  in  a  hurry  to  the  pa- 
tient's home,  and  when  he  arrived  found  the  patient  had  died. 
The  family  declared  that  he  gave  a  sudden  moan  out  of  his 
sleep,  breathed  very  laboriously  and  was  blue  in  the  face.    Xo 
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postmortem  was  permitted  and  cause  of  death  is  unexplained. 
Case  31. — Young  man,  age  19.     (Fig.  93.)    When  a  small 
boy  had  tonsil  and  adenoid  operation  performed.     The  aden- 
oids were  said  to  have   returned  and  he  was  operated  on  a 


Fig. 


Fig.  9S. 


second  time.  The  same  complaint  of  nasal  obstruction  was 
noted  Yery  soon  after  the  second  operation.  Patient  con- 
sulted another  specialist,  who  thought  he  had  a  tumor  back 
of  his  nose.  Microscopic  examination  of  a  piece  removed 
showed  fibrosarcoma.  When  he  was  referred  to  me  he  had 
a  mass  very  firm  to  the  touch  in  the  vault  of  the  ]:)harynx. 


Fig.  100. 

A  piece  removed  for  microscopic  examination  verified  the 
previous  examination.  (Fig.  94.)  A  slight  positive  Wasser- 
mann  reaction  was  reported.  Antiluetic  treatment  had  no 
effect,  and  in  order  not  to  lose  much  time  it  was  considered 
best  to  reexamine  by  the  aid  of  the  microscope.  (Fig.  95.) 
Two  needles,  each  12-2  iiig-.  \vere  thrust  into  the  mass  witli 
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the  soft  palate  retracted  and  a  capsule  containing  10  mg., 
screened  by  j/^  m.  of  brass  and  covered  by  rubber,  was 
placed  for  three  hours  into  the  posterior  portion  of  the  left 
nasal  cavity  which  was  obstructed  by  the  tumor.  An  exudate 
appeared  the  next  day,  and  I  made  a  microscopic  section  that 
showed  it  to  be  a  very  pronounced  fibromatous  meshwork 
with  many  leucocytes.  One  month  later,  patient  returned  to 
me  and  I  found  that  more  than  one-half  of  the  growth  had 
disappeared  and  left  a  deep,  sloughy  surface.  Xo  treatment 
was  applied  :  when  he  returned  one  month  later  the  surface 
was  clean.  The  remainder  of  the  growth  was  now  treated  by 
thrusting  two  needles  of  12j,4  mg.  each  into  it  directly  through 
the  soft  palate  and  allowed  to  remain   for  four  hours.     Fol- 


Fig.  102. 

lowing  their  removal  there  resulted  a  very  brisk  bleeding 
which  required  a  ]^ostnasal  tampon.  This  bleeding  did  not 
st0]~>  entirely  after  twelve  hours  of  tam])onade  and  another 
tam])on  was  necessary.  Patient  again  left  the  city  for  his 
home  town,  and  his  physician  reported  by  letter  that  the  boy 
was  losing  a  little  blood  right  along.  The  last  inspection 
showed  the  growth  to  have  practically  disappeared,  allowing 
nasal  breathing  and  clearing  the  nasal  tone  to  his  s])eech. 
The  surface,  however,  still  bleeds  when  touched. 

Case  M. — Man,  age  62,  came  to  see  me  with  symptoms  of 
a  radium  l)urn  of  his  tongue,  cheek  and  soft  palate  (Fig.  ^)5). 
The  history  showed  that  he  had  a  peritonsillar  abscess,  evac- 
uation of  which  had  been  several  times  attempted.  It  hnallv 
ru])tured  spontaneously.  T^r.  Sonnenschein.  who  saw  him 
after  the  ru])ture,  suspected  malignancy  and  removctl  a  piece 
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of  tissue  which  the  laboratory  reported  as  sarcoma.  He  had 
the  radium  expert  i)ut  in  two  needles,  each  12i/2  nig.,  for  six 
hours.  Following  this,  the  patient  experienced  great  pain  in 
swallowing,  for  which  difficulty  lie  consulted  me.  I  found  a 
whitish  membrane  on  the  inner  surface  of  the  cheek,  anterior 
pillar  of  the  tonsil  and  posterior  lateral  surface  of  the  tongue 
on  the  right  side  (Fig.  '-'6).  Inserting  an  esophageal  tube  and 
allowing  it  to  remain  all  day,  he  was  fed  through  it,  thus  giv- 
ing his  strength  which  he  lost  from  not  taking  any  nourish- 
ment for  several  days  owing  to  pain.  The  surfaces  of  the 
burn  were  covered  with  emulsion  of  scarlet  red,  which  ap- 
peared to  assist  in  the  healing  very  much.  In  two  weeks  he 
was  cured.     There  is  no  evidence  of  any  neoplasm,  and  the 


Fig.  104. 

tonsillar  area  appears  as  though  he  had  had  a  Pynchon  cau- 
tery dissection  of  the  tonsil. 

Case  33). — Alan,  age  49,  for  the  i)ast  six  weeks  had  difficulty 
in  breathing  and  speaking,  but  in  the  j^ast  week  had  two  severe 
choking  spells.  Examination  showed  a  firm  tumor,  ap])ar- 
ently  pedunculated,  and  attached  to  one  side  of  the  larynx, 
covering  both  vocal  cords.  Placing  the  patient  in  a  recumbent 
position,  head  over  the  edge  of  the  table,  immediately  re- 
lieved his  obstructive  breathing.  Consequently  I  suspended 
him,  and  under  local  anesthetic  (spray)  removed  the  growth. 
A  most  distressing  accident  occurred  which  came  near  to  caus- 
ing the  patient's  sudden  death  during  this  suspension  opera- 
tion. While  grasping  the  growth  the  Killian  forceps  cut 
through  the  pedicle,  and  in  that  moment  the  patient  insi)ired 
and  sucked  the  growth  into  the  trachea.     Fortunately,  having 
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his  lungs  sufficient!}'  filled  with  air,  he  made  a  violent  effort 
to  clear  the  trachea  and  the  tumor  hit  me  in  the  face.  It 
certainly  was  a  great  relief  to  both  the  patient  and  myself. 
The  surface  from  which  the  growth  was  removed  healed 
verv  rapidly,  and  the  patient  returned  to  his  home  city  in 
less  than  a  week  ver^'  much  encouraged.  1  was  sure  there 
w^ould  be  a  recurrence,  because  the  microscopic  examination 
of  the  growth  proved  it  to  be  a  large  celled  sarcoma.  Less 
than  a  month  later  the  patient  returned  with  his  larynx  filled 
up  so  that  he  required  an  immediate  tracheotomy.  I  decided 
to  do  a  larvngotomy  at  the  same  time  and  remove  as  much  of 
the  growth  as  possible  and  anticipated  subsequent  radium 
treatment  by  way  of  the  mouth    (Fig.  97).     This    operation 


Fig.  105. 

]iroved  to  be  of  little  value,  consequently  I  reopened  the  larynx 
and  treated  the  process  through  the  external  route  both  by 
radium  and  X-ray.  Fig.  98  shows  100  mg.  of  radium  prop- 
erly screened,  16  mm.  of  silver  and  rubber.  This  was  con- 
tinued for  six  hours,  every  other  day.  Alternating  with  this 
treatment  the  ])atient  received  X-ray  treatment.  .Vfter  two 
weeks  he  developed  a  marked  erythema,  so  that  all  treatment 
was  stopped.  There  was  now  no  evidence  of  any  growth,  and 
the  area  that  had  been  rayed  showed  marked  effect  like  a 
burn  (Fig.  *^'M.  The  noticeable  thing  was  the  marked  symp- 
toms of  absori)tion  of  that  toxemia  that  1  suspect  is  due  to  the 
destruction  of  radium  and  X-rays.  1  le  went  back  to  his  home 
and  his  i)h\sician  reported  that  he  li\ed  only  for  about  one 
month,  dving  apfiareiuly  of  absorption  of  poison  and  weak- 
ness. 
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Case  34. — Sarcoma  of  the  neck.  Female,  age  ?\,  noticed 
a  small  lump  below  her  rif^ht  jaw  which  was  growing  very  rap- 
idly (Fig.  101).  I  had  her  placed  under  the  deep  X-ray  treat- 
ment, which  had  the  opposite  etifect — it  made  the  tumor  grow 
(Figs.  102  and  103).  I  decided  to  try  and  stop  this  growth 
by  operation,  and  by  means  of  local  anesthesia  removed  two 
large  masses  of  characteristic  sarcomatous  tissue  (Fig.  104) 
which  proved  to  be  microscopically  a  large  spindle  cell  sar- 
coma (Fig.  108).  The  result  from  the  operation  was  grati- 
fying (Fig.  105).  This  result,  however,  did  not  remain  very 
long;  in  fact,  in  less  than  two  weeks  there  was  a  rapid  refor- 
mation of  the  growth  (Fig.  106),  and  in  another  month  the 
patient  was  so  weakened  that  she  could  not  sit  up.  and  the 
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growth  was  enormous  (Fig.  107).  Other  means,  as  Coley's 
toxins,  were  also  employed,  without  the  slightest  benefit,  the 
l)atient  dving  of  exhaustion. 

Case  3.^. — Sarcoma  of  the  parotid.  Female,  age  23,  a  month 
])reviouslv  noted  difficulty  in  opening  the  mouth,  with  a  tight 
feeling  on  the  left  side  of  her  face.  Suddenly  the  swelling 
appeared,  which  increased  her  pain  ( Fig.  109 ) .  A  tentative 
diagnosis  of  retention  in  the  parotid  gland  was  made,  but  this 
had  to  be  changed,  as  the  swelling  extended  to  the  back  of 
the  neck.  She  was  directed  to  use  deep  X-ray  for  six  ery- 
thema doses,  which  was  followed  liy  disappearance  of  the 
swelling  with  all  the  symptoms.  This,  however,  lasted  only 
for  about  a  month  when  the  tumor  returned  with  greater 
rapiditv.  It  was  now  decided  to  operate,  and  so  an  incision 
was  made  retroauricularly   (Fig.   110)    and  a   fair  amount  of 
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the  tumor  removed,  but  not  radically,  on  account  of  the  large 
vessels  and  facial  nerve.  (Fig.  111.)  She  was  again  put  on 
X-rav  treatment,  but  the  growth  continued  to  develop  until 
after  four  months  the  patient  succuml)ed  to  a  general  toxemia 


without  any  temperature.     The  microscopic  diagnosis  was  that 
of  a  mixed  cell  sarcoma  (Fig.  112). 

Case  36. — Chloroma  of  the  face,  lloy,  age  4.  Mother  noted 
a  number  of  swellings  about  the  face  which  made  the  skin 
overlying  them  look  pale  blue  or  green  (Fig.  114).  Routine 
blood  examination  gave  me  a  picture  that  'aas  most  surpris- 


Fig.  111. 


Fig.  112 


ing  and  led  to  the  diagnosis.     It  was  the  following: 
1.  leucocyte  count.  210.0(X). 

(a)  Neutrophilic  myelocytes.  o8  per  cent : 

(b)  Polymori)honuclear  leucocytes.  40  per  cent 

(c)  Lymphocytes.  16  per  cent; 

(d)  Eosinophiles,  10  per  cent: 
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(e)  Large  mononuclears,    10  ]:ier  cent: 

(f)  Eosinophilic  mveloc\tes.  3  i:er  cent. 
Red  count,  2,900,000. 

Color  index,  .8. 


He  was  immediately  put  on  deep  X-ray  treatment  and  Fow- 
ler's solution,  but  the  disease  progressed  uninterruptedly,  and 
in  less  than  three  weeks  he  had  the  appearance  shown  in  Fig. 
113.  It  was  very  difficult  to  rouse  him  and  there  residted  a 
great  emaciation  and  anemic  appearance  of  the  rest  of  the 
bodv.     Terminal     state     was    associated     with     subcutaneous 


Fig.   116. 

bleeding  about  the  abdominal  wall  and  the  extremities.  One 
large  hematoma  occurred  in  the  quadrece]:)s  exterior  on  the 
right  side.  The  child  succumbed  seven  weeks  from  the  time 
the  mother  noted  the  swellings  about  the  face. 

This  is  the  only  case  of  chloroma  I  ever  saw.     It  is  unfor- 
tunate  that    a    microscopic   section    could   not    have    l)een    ob- 
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tained.  The  literature  on  this  point  shows  the  tumor  to  be 
a  fibroblastic  structure  resembling  a  sarcoma,  but  instead  of 
blood  lakes  there  are  actual  blood  vessels. 

Case  c>7 . — Papilloma  of  the  larynx.  Male,  age  1^,  when 
seven  years  of  age  developed  hoarseness,  which  persisted. 
The  laryngologist  of  his  home  town  diagnosed  it  papilloma 
and  in  conjunction  with  a  general  surgeon  performed  a  thy- 
rotomy  and  removed  a  mass  of  papillomatovis  material.  He 
kept  the  larynx  open  for  a  long  time,  also  a  tracheotomy  tube 
in  place.  When  the  larynx  finally  closed,  he  removed  the 
tracheotomy  tube  and  permitted  its  opening  to  close.  It  be- 
came, however,  necessary  to  reinsert  the  tracheotomy  tube  in 
a  day  or  two,  the  larynx  having  again   filled  up  with  papil- 


Fig.  117.  Fig.  118. 

loma.  For  the  next  three  years  there  was  nothing  done  for 
the  boy.  At  that  time  another  laryngofissure  was  performed, 
the  growths  removed  and  the  larynx  again  left  open  for  some 
time  for  after  treatment.  When  finally  the  larynx  closed  the 
tracheotomy  tube  was  not  removed.  When  he  was  jiresented 
to  me.  sixteen  years  from  the  time  of  his  first  operation,  I 
found  his  larynx  filled  completely  with  a  mass,  and  when  the 
tracheotomy  tube  was  removed  it  was  found  that  the  trachea 
had  collapsed  and  ])atient  could  get  no  air.  This  was  no  doubt 
due  to  the  low  grade  infection  of  the  cartilage  rings  and  sub- 
sequent absorption.  It  was  decided,  after  a  suspension  laryn- 
goscopy and  removal  of  some  of  the  tissue  for  microscopic 
confirmation,  again  to  open  the  larynx,  remove  all  the  papil- 
loma and  then  give  him  a  massive  dose  of  radium.  I'nder 
local  anesthesia  the  laryngofissure  was  j^erformed,  and  it  was 
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discovered  that  most  of  the  thyroid  cartilage  was  replaced  by 
scar  tissue.  The  growth  was  also  much  firmer  than  ordinary 
papilloma.  Into  the  cavity  created  by  the  removal  of  all  ot 
the  growth  ICO  mg.  of  radium  element,  screened  by  1/10  mm. 
of  silver,  was  placed  and  allowed  to  remain  for  eight  hours. 
There  resulted  alm.ost  immediately  a  most  profound  toxemia, 
with  marked  symptoms  of  mental  depression  which  never  had 
been  observed  in  the  ])atient  before.  He  refused  food  and 
talked  of  suicide.  The  wound  itself  was  of  fairly  healthy 
appearance,  although  a  great  deal  of  discharge  was  present. 
(Fig.  113.)  As  soon  as  this  diminished  and  the  wound  per- 
mitted, I  inserted  an  u])  and  down  Jackson's  laryngostomy 
tube   which   he   wore   for  three   weeks,   when   the   trachea   ajj- 
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Fig.  120. 


peared  firm  enough  not  to  colla])se.  (Fig.  116.)  The  fissure 
will  be  kept  open  for  some  time  to  be  sure  there  is  no  recur- 
rence. He  will  finally  have  a  plastic  closure  of  the  laryn- 
gostcmv.  Fig.  117  shows  a  typical  papilloma  with  considerable 
round  cell   infiltration. 

Xote. — vSix  months  later.  His  ])hysician  writes  that  the 
patient  has  regained  his  normal  state  of  general  health,  and 
locally  there  appears  no  recurrence. 

Case  38. — Boy  age  7,  when  two  years  old  had  the  first 
svmptoms  of  laryngeal  obstruction  and  hoarseness,  which  soon 
developed  into  severe  choking  spells,  so  that  his  laryngologist 
had  to  do  a  tracheotomy.  This  tracheotomy  tube  could  never 
be  removed  or  left  out  but  for  a  minute,  and  at  his  present- 
ation to  me  it  had  not  been  removed  for  over  two  years. 

Examination.      A])out   the    tracheal   canula    there    was    seen 
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a  typical  papilloma  of  considerable  size.  (Fig.  118.)  I  per- 
formed suspension  laryngoscopy  under  vapor  anesthesia  and 
found  the  entire  larynx  filled  with  papillomatous  masses.  I 
removed  as  much  as  I  deemed  advisable  and  immediately  in- 
serted a  hard  rubber  intubation  tube  which  carried  2?  mg.  of 
radium  screened  by  1  10  mm.  of  silver.  This  intubation  tube 
was  held  in  position  at  the  tracheal  wound  by  means  of  a  liga- 
ture as  first  suggested  by  Iglauer.  The  radium  was  permitted 
to  remain  for  twelve  hours,  when  he  was  reintubated  without 
the  radium.  The  following  day  2?  mg.  of  radium  element 
screened  by  1  10  mm.  of  silver  was  api^lied  over  the  papillary 
excrescences  about  the  tracheal  opening  and  allowed  to  remain 
six  hours.     In  less  than  a  week  the  trachea  was  closed  and 


Fig.   11' 1. 

the  intubation  tube  removed.  (Fig.  ll'-*. )  It  ap{)eared  to  be 
a  striking  result :  however,  tlie  patient  had  some  difficulty  in 
breathing  in  the  next  day  or  two,  esi)ecially  when  sleeping,  so 
that  I  decided  to  reinsert  a  small  tracheotomy  tube  and  allowed 
him  to  return  to  his  home  city.  The  larynx  remained  free 
from  ])apilloma  and  reports  from  his  laryngologist  are  that  he 
recovercfl  completely,  now  over  three  vears  ago. 

I  have  the  records  of  thirty-nine  cases  of  papilloma. 
princii)ally  of  the  larynx,  of  which  sixteen  cases  received 
either  X-ray  or  radium  treatment  in  conjunction  with  o]icr- 
ative  interference.  I  am  convinced  that  the  best  way  is  to  treat 
the  cases  early,  by  intubation,  the  tube  carrying  the  radium 
as  described.  When  once  the  papilloma  is  of  greater  size  and 
has  lasted  a  longer  time  or  perhaps  has  been  previously  ojkm'- 
ated  upon.   1   think   that  operative  interference,   jireferably  b} 
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suspension  laryngoscoi)\-,  followed  bv  radiation  of  radium,  is 
l:)est.  The  X-ray  treatment  of  papilloma  of  the  larynx  has 
been  anything  but  satisfactory  to  me,  especially  when  the 
larynx  is  not  opened.  I  have  made  several  attempts  with  ful- 
guration  or  surgical  diathermia  in  cases  but  without  satis- 
faction. I  have  the  records  of  three  cases  of  papilloma  of  the 
adult  diagnosed  by  microscope,  which  were  treated  as  such, 
but  the  subsequent  course  proved  them  to  be  malignant.  Of 
course  it  is  possible  that  a  papilloma  may  become  a  malignant 
growth. 

Case  v^9. — Lupus  of  the  tongue.  Male,  age  2?.  For  the  past 
six  or  eight  months  noticed  a  hardening  of  his  tongue,  with 
nodular  formations,  especially  towards  the  left  side.     Exam- 


Fig.  123.  Fig.  124. 

ination  showed  swelling  and  several  hard  nodules  can  be  made 
out  in  different  parts  of  the  tongue.  (  Fig.  120.)  After  one 
course  of  X-ray  treatments  there  was  noticed  a  marked  change 
in  that  the  whole  tongue  softened.  (Fig.  121.)  After  a  rest 
of  two  weeks  from  treatment,  I  noted  a  very  soft  spot  near 
the  dorsum  (Fig.  122).  which  finally  broke  down,  discharging 
a  yellowish  material  but  containing  no;hing  but  contamination 
organisms.  Following  the  healing  of  this  abscess  he  was  again 
subjected  to  a  course  of  X-ray  treatments.  (The  radiologist 
stated  he  was  using  a  medium  tube  for  fifteen  minutes  at  each 
seance.)  Tlie  tongue  had  a  much  healthier  appearance,  fol- 
lowing this  treatment.  (Fig.  123.)  Treatment  was  then  dis- 
continued because  I  noted  a  sort  of  a  shrinking  of  the  whole 
tongue.  (Fig.  124.)  Six  months  later  he  presented  himself 
and  the  tonsiue  looked  smooth  and  more  like  normal.      (  Fig. 
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125.)  The  microscopic  examination  of  a  particle  of  tissue 
removed  at  the  time  of  the  ruptured  abscess  showed  a  granu- 
lation with  no  typical  giant  cells  present.      (Fig.  126.) 

I  have  treated  three  cases  of  this  nature,  although  one  of 
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Fig.   12.5. 
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the  cases  no  doubt  was  true  primary  tuberculosis  of  the  tongue. 
In  that  case  I  had  excellent  results  from  the  use  of  radium. 
It  required  two  years  to  determine  that  the  condition  was 
cured.  The  end  result  was  a  tongue  much  deformed  and  re- 
stricted in  motion.  The  third  case  is  practically  the  same  as 
Case  39.  onlv  that  radium  instead  of  the  X-ray  was  employed. 


I  employed  from  10  to  20  mg.  screened  by  1  10  mm.  of  silver, 
leaving  it  in  place  one  to  two  hours.  These  ai)plications  were 
made  every  three  days.  The  case  is  still  under  treatment  but 
progressing  favorably. 

Case   40. — Tuberculosis    of   external    nose.      Male,   age    33. 
For  two  vear>^  noted  a  swelling  about  the  tij^  of  his  nose,  which 
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finally  opened  up  and  discharged.  Examination  showed  a 
granulating  mass  in  the  columella  of  the  septum  and  extend- 
ing to  the  floor,  where  it  was  severed  by  the  ulcerative  process. 
(Figs.   127  and   128.)      A    piece  of  tissue    was    removed   for 


microscopic  examination   and   found  to  be   indicative   of  true 
tuberculosis. 

He  was  put  on  X-ray  treatment  (daily),  medium  tube,  ten 
minutes.  It  did  very  little  good — in  fact,  the  process  contin- 
ued to  ulceration.  I  finally  applied  30  mg.  of  radium  element 
screened  bv  1    10  mm.  of  aluminum,  and  allowed  it  to  remain 
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Fig.  132. 


for  six  hours.  Following  this  treatment  there  was  a  rapid 
improvement,  so  that  in  three  weeks  the  nose  was  healed  in 
scar  formation  as  seen  in  Fig.  129.  To  correct  the  defect  Dr. 
Carl  Beck  during  my  absence  in  France  performed  an  Indian 
plastic  operation  which  partially  restored  the  cosmetic  part 
of  his  nose.      (Fig.   130.)      I    am  now    performing  secondary 


4/i 


lOSEPH    C.   r.KCK. 


operations  to  help  him  to  breathe  through  his  nose  as  well  as 
further  to  improve  its  appearance. 

Case  41. — Male,  age  29  years,  presented  himself  to  me  with 
a  swellins;  on  the  side  of  his  nose  and  face,  which  finally  broke 


Fig.  133. 

down  at  the  alar  region.  (Fig.  131.)  The  interior  of  the  right 
side  of  his  nose  was  entirely  blocked,  and  had  the  appearance 
of  a  luetic  condition.  A  Wassennann  was  found  strongly 
three  plus,  but  the  tissue  removed  was  distinctly  tuberculous 
and  had  a  striking  similarity  to  that  removed  from  the  nose 
of  Case  40.     (Fig.   133.)      lie  was  given  several  intravenous 


injections  of  salvarsan  and  a  thorough  mercury  and  iodid  med- 
ication, but  with  only  partial  benefit.  Xot  until  he  received 
intensive  X-rav  treatment  did  the  process  finallv  heal.  (  Fig. 
132.) 

There  are  five  true  tuberculosis  cases  of  nose  which   have 
come  under  m\'  observation,  all  living,  the  longest  fiflcen  years. 
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This  case  is  recorded  in  15allenger's  textbook.  It  is  interesting 
to  note  in  connection  with  this  case  that  the  nhimate  cure  or 
nonrecurrence  followed  direct  sunlight  treatment  brought  in 
concentrated  ravs  into  the  nasal  cavitv  bv  the  aid  of  a  series 


J 
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Fig.  137. 

of  magnifying  loops  catching  sunlight  and  bringing  it  into  con- 
centrated form  on  the  lesion. 

The  other  two  cases  were  subsequently  operated  on  with 
actual  cautery  w'ith  the  result  of  marked  cicatricial  contrac- 
tions. 

Case  42. — Blastomycosis  of   face.     Rhinoscleroma  of  nose. 


Fig.  140. 

Tuberculosis  of  glands  of  the  neck.  I5oy,  age  14,  for  several 
months  had  an  eruption  about  his  face,  especially  the  margins 
of  his  eyelids;  all  efforts  of  treatment  by  various  physicians, 
including  dermatologists  and  ophthalmologists,  failed  and  the 
process  was  getting  worse.  Examination  showed  small  ulcer- 
ations covered  bv  dirtv  scabs.     (Fib.  134.)    When  these  crusts 
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were  removed  and  slight  scrai»ing  made  from  the  ulcer, 
smeared  and  cultured  (special  media  prepared)  it  was  found 
to  be  practically  ymve  blastomyces. 

.  He  was  immediately  put  on  X-ray  treatment.  He  received 
six  ten  minute  applications  of  the  light  tube  when  the  face 
was  healed  and  remained  so.     (Fig.  135.) 

Case  43. — Male,  age  46,  suffered  with  nasal  obstruction  for 
nearly  a  year,  during  which  period  he  has  had  several  intra- 
nasal operations.  He  suffers  considerable  pain  and  headache. 
His  general  health  ha<  been  very  much  affected  by  this  con- 
dition and  he  appears  anemic.  Examination  shows  the  exter- 
nal nose  very  much  broader,  especially  at  the  root  of  the  nose. 
(Fig.   136.)      The  entire  nasal  cavitv  on  both  sides  is    firmlv 


Fig.  141. 


Fig.  142. 


packed  with  the  neoplastic  structure.  Looking  into  the  throat, 
the  i^ostnasal  space  was  found  filled  out  with  a  mass  which  is 
verified  by  palpation.  A  piece  of  tissue  was  removed  for 
microscopic  examination,  which  bled  very  freely.  The  exam- 
ination of  this  specimen  justified,  the  diagnosis  of  large  spindle 
celled  sarcoma,  with  a  very  peculiar  ty])e  of  cells  throughout 
the  section.  (Fig.  137.)  It  was  decided  to  do  a  radical  oper- 
ation, and  consecjuently  I  severed  the  external  nose  sublabi- 
ally  from  the  margins  of  the  apertura  ]\vriformis.  and  thus 
was  enabled  to  remove  all  the  growth  from  both  sides  of  the 
nose  very  rapidly.  Bleeding  was  considerable  and  hard  to 
control.  A-^  a  result  of  the  operation  there  recurred  a  luarked 
discharge.  Fxamination  showed  the  j^resence  of  a  capsulated 
organism,  the  bacillus  of  Frish.  and  those  peculiar  cells  seen 
in  the  section  not  previously  recognized,  the  socalled  Mikulicz 
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cells.  The  patient  was  immediately  put  on  X-ray  treatment 
and  no  recurrence  followed.  He  went  back  to  his  home  city. 
and  I  was  subsequently  notified  that  he  succumbed  probably 
to  his  secondary  _Qeneral  condition  rather  than  from  the  rhino - 
scleroma. 

This  was  the  first  case  of  rhinoscleroma  confined  to  the  nose 
I  have  ever  seen.  I  have  treated  four  other  cases  of  rhino- 
scleroma,  all  confined  to  the  larynx,  and  aside  from  the  dila- 
tion, intubation,  tracheotomy  and  laryngostomy,  they  were  also 
treated  by  X-ray  and  radium.  I  have  observed  that  these 
treatments  had  a  very  decidedly  beneficial  efifect  on  the  local 
condition.  Yet  in  all  the  cases  it  was  necessary  to  use  me- 
chanicosurgical  treatments  as  described  above. 


Case  44. — Young  man,  age  23,  has  had  a  unilateral  swell- 
ing on  the  side  of  his  neck  for  several  months,  recently  be- 
coming larger  and  giving  him  some  pain.  Examination  showed 
a  number  of  glands  enlarged  and  matted  together,  extending 
from  the  lower  jaw  to  the  clavicle  and  almost  the  entire  half 
of  the  neck.  (Fig.  3.)  The  interior  examination  was  nega- 
tive, both  tonsils  and  adenoids  having  been  thoroughly  re- 
moved. Removal  of  one  gland  revealed  a  true  tuberculous 
change  in  it.  (  Fig.  140. )  He  was  treated  with  deep  X-rays, 
receiving  three  erythema  doses  within  a  period  of  four  months. 
All  but  one  of  the  glands  disappeared.  This  one  broke  down 
and  I  had  to  open  and  drain  it.  Following  this  treatment  the 
patient  was  and  is  cured.     Fig.  139.) 

I  have  treated  many  such  cases  just  this  way,  except  that 
in  most  of  them  the  work  within  the  nose,  mouth  and  throat 
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was  of  great  importance  to  remove  the  original  focus  to  pre- 
vent secondary  infection  of  the  tuberculous  glands  with  pyo- 
genic organisms.  \  erv  satisfactory  results  followed  this  line 
of  treatment,  and  the  radical  resection  of  glands  of  the  neck 
is  practically  unheard  of  in  the  large  clinics  in  this  country. 

Case  43. — X'euroma  of  postauricular  region.  Man,  age  52, 
for  six  months  i)revious  to  his  consulting  a  physician,  noted  a 
gradually  increasing  swelling  below  and  behind  his  left  ear. 
The  surgeon  who  first  saw  him  diagnosed  the  case  as  probable 
malignant  growth  of  the  parotid  gland  and  operated  for  this. 
Two  months  following  that  operation  the  patient  presented 
himself  to  me.  with  a  recurrence  of  a  semielastic  growth  at  the 
angle  of  the  lower  jaw,  which  was  associated  uith  excruciat- 


Fig.  146. 

ing  ])ains,  locally  as  well  as  decj)  in  the  head  and  radiating  to 
the  vertex.  I  excised  the  growth  down  to  the  deep  fascia. 
(Fig.  141.)  The  cavity  thus  created  was  left  open  for  subse- 
(|uent  X-ray  treatment,  believing  it  to  be  malignant.  A  j^ecul- 
iar  fact  brought  out  by  the  operation  was  that  the  growth  ap- 
l)arently  had  a  capsule  and  the  muscles  were  not  infiltrated. 
Microsco])ic  examination  proved  it  be  a  true  neuroma.  (  Fig. 
\4f).)  The  wound  healed  very  rapidly  by  the  aid  of  a  jilastic, 
and  the  jmtient  was  aj^parently  well  (Fig.  142),  but  this  only 
lasted  three  weeks,  when  another  recurrence  was  noted  with 
all  the  symptoms  only  more  severe.  (Fig.  143.)  Several 
:;cparate  nodules  now  aj^peared  in  the  old  operated  field.  (Fig. 
144.)  lie  was  now  put  on  intensive  X-ray  treatment,  with 
the  result  that  the  growth  increased,  but  the  pain  was  affected 
somewhat,  especially   right  after  e;!ch  treatment.     (Fig.    14.^.) 
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I  finally  decided  to  do  a  Gasserian  ganglion  operation,  having 
failed  with  injections  of  alcohol  into  the  foramen  uvale.  The 
operation  consisted  in  the  resection  of  the  posterior  root  of 
the  ganglion.  Two  years  later  the  tumors  were  much  larger, 
but  there  was  no  pain  present. 

I  have  had  a  number  of  these  and  allied  forms  of  neoplasms, 
some  of  which  were  treated  in  conjunction  with  X-rays,  and  I 
have  never  observed  any  marked  beneficial  changes  from  X- 
ray  treatment  alone.  The  control  of  the  pain  was  about  the 
best  that  could  be  said  for  it. 

Case  46. — F'araftinoma  of  external  nose.  Female,  age  23, 
being  displeased  with  the  shape  of  her  nose,  which  from  a 
photograph  appears  not  to  have  been  deformed    (Fig.    147), 
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consulted  an  advertising  qviack  (beauty  parlor),  v^ho  injected 
the  bridge  of  her  nose  with  paraffin.  Two  or  three  months 
later  her  nose  began  to  pain  her  and  showed  a  tendency  to  a 
bluish  red  discoloration.  Shortly  after  that  she  noted  that 
the  mass  injected  was  growing.  She  went  back  to  him  and  he 
made  an  incision  into  it  without  any  benefit.  With  this  con- 
dition she  presented  herself  to  me.  and  I  found  that  the  mass 
was  not  confined  to  the  place  injected,  but  extended  to  the 
tip  and  side  olf  her  nose,  with  a  small  mass  near  the  center 
of  the  forehead.  Large  blood  vessels  traversed  the  overlying 
skin.  (  Fig.  148.  I  Wishing  to  determine  the  histologic  nature 
of  the  growth.  I  excised  a  small  mass  from  the  center  ( Fig. 
149),  which  I  allowed  to  remain  open.  I  made  a  very  inter- 
esting observation  while  dressing  the  wound,  namely,  an  ooz- 
ing out  of  paraffin  i)roven  microscoi)icall_\-.      The   swelling  in 
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the  center  l)ecame  much  smaller  and  less  red,  whereas  the 
sides  were  arrowing  and  extending  into  the  orbital  cavities  and 
side  of  the  face.  (  Fig.  150. )  She  had  a  great  deal  of  pain  in 
the  infiltrated  parts,  as  well  as  radiating  pain.  The  later  con- 
ditions were  not  at  all  influenced  by  X-ray,  radium  or  any 
other  applications,  consequently  I  determined  to  operate — 
that  is.  radically  to  resect  all  the  i)araffinoma  possible.  I'nder 
general  anesthesia,  because  it  was  impossible,  either  by  local 
infiltration  or  ethyl  chlorid  spray,  to  anesthetize  the  parts.  I 
dissected  the  apparently  healthy  overlying  skin  to  either  side. 
as  well  as  over  the  forehead  (Fig.  1.^1  ),  and  with  considera- 
ble difficulty  dissected  out  a  numljer  of  fibrous  masses.  (  Fig. 
15.)    These  microscopicallv  examined  showed  atypical   jraraf- 


finoma  in  the  proliferation  stage — that  is.  many  new  blood 
vessels  forming  throughout  the  tumor,  rapidly  obliterated  by 
active  growth  of  connective  tissue  about  these  vessels.  This 
connective  tissue  acted  differently  from  the  usual  inflamma- 
tion. (Fig.  153.)  Readapting  the  dissected  flaps  of  skin,  they 
were  held  together  by  two  or  three  horse  hair  stitches.  They 
healed  very  promptly,  as  shown  in  Fig.  154.  There  remained 
a  central  defect  which  healed  by  cicatrization.  The  subse- 
(|uent  course  is  very  interesting  in  that  a  slow  -regrowth  may 
be  observed  which,  however,  is  not  associated  with  pain.  I 
am  eni])l()ying  10  mg.  of  radium  element,  screened  by  '4  mm. 
of  aluniinuni  for  oiu-  liour  e\cry  day.  over  dirteront  areas  in- 
volved, and  can  see  some  ettect  from  ihe  treatment.  The  final 
result  will  be  most  interesting. 

I  have  had  one  olher  ca-^e  thai  approached  an\  thing  like  the 
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one  described.  It  is  illustrated  in  my  chapter  in  Loeb's  Oper- 
ative Surgery  of  the  Xose.  Throat  and  Ear.  That  case  ter- 
minated in  suicide.  I  have  seen  a  number  of  ugly  paraffin 
masses  injected  for  cosmetic  ])ur]X)ses.  but  not  that  grew  like 
the  two  reported. 

Case  47.— 1.  Leucoplakia  of  the  tongue.  2.  Lymphoma  of 
the  tongue.  Female,  age  41.  had  observed  a  white  spot  on  the 
side  of  her  tongue  for  about  a  }ear.  which  came  shortly  after 
she  had  some  teeth  drawn  on  that  side.  (Fig.  155.)  Re- 
cently this  white  spot  increased,  consequently  she  consulted  a 
phvsician,  who  diagnosed  the  condition.  Fearing  the  possi- 
bility of  a  carcinoma  developing,  he  referred  her  to  me  for 
radium  treatment.     I    found  tliat   the  healed  alveolar  process 


Fig.  151. 

of  the  lower  jaw  had  a  very  sharj)  edge,  and  when  the  mouth 
was  closed  the  affected  portion  of  her  tongue  came  directly 
over  this  sharp  edge.  (  Fig.  156. )  Therefore  1  concluded  that 
this  was  a  case  of  decubital  necrosis.  I  correspondingly  ad- 
vised her  dentist  to  make  a  hard  rubber  plate  (Fig.  157). 
which  uould  prevent  the  tongue  from  coming  in  contact  with 
this  sharp  edge  of  the  jaw.  At  the  same  time  1  applied  K^ 
nig.  radium  element,  screened  by  1  10  mm.  of  silver  for  one 
hour,  every  three  -days.  This  was  held  against  tlie  tongue  by 
the  dental  plate.  After  two  weeks  there  was  nothing  seen 
on  the  tongue. 

Case  48. — Man.  age  33,  presented  himself  on  account  of  a 
swelling  of  his  tongue,  which  had  been  jM-esent  for  about  two 
months.  There  was  a  great  deal  of  itching  in  his  tongue, 
causing  him  to  consult  a  physician  a  week  previous,  who  in- 
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serted  a  red  hot  electric  needle  into  the  tip.  Examination  re- 
vealed a  triangular  area  of  ischemic  tissue  at  the  tip,  with  a 
central  dark  spot ;  within  twenty-four  hours  there  was  a  line 
of  demarcation  of  a  slough.    (Fig.  158.)    At  this  time  he  com- 


Fig.  153. 

plained  more  of  inability  to  swallow,  and  the  whole  of  the 
tongue  felt  boardlike  and  his  tonsils  like  two  timiors,  almost 
shutting  off  the  breathing.  There  was  no  evidence  of  pus  or 
even  inrtammation.  The  patient  was  very  pale,  and  the  blood 
examination  showed  a  picture  of  a  secondary  anemia.  There 
was  a  leucocytosis  present.     The  process  of  necrosis  of  the 


7^ 
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Fig.  loli. 

toiigue  rapidly  i)rogressed  and  completely  sloughed  off  at  the 
tip.  (Fig.  13*).)  I  have  had  his  tongue  X-rayed,  and  to  my 
astonishment  there  was  a  marked  effect  on  the  healing  of  the 
tongue  ulcer,  as  well  as  a  reduction  in  size  of  the  tongue  as  a 
whole.  (Fig.  160.)  The  swelling  of  the  tonsils  was  also 
markcdlv  reduced,     lie  was  given  a  general  X-rav  treatment. 
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arsenic  internally  and  blood  transfusion.  For  a  day  or  two 
it  looked  as  if  he  would  recover.  However,  there  was  a  sud- 
den change  for  the  worse,  marked  cerebral  symptoms  of  ane- 
mia developed  and  he  died.     A   section  taken  of  the   tongue 
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;liately    after    death    showed    microscopically    a    marked 

ocvtic  infiltration  throughout  the  substance  of  the  tongue. 

161.) 

s  is  the  or.lv  case  of  this  type  that   I   have  seen,  but  I 

had    eleven    cases   of    Hodgkin's    disease,    in  which    the 

;  were  markedlv  enlarged,  with  symptoms  to  some  extent 


Fig.   160. 

referable  to  the  tongue.  All  these  cases  received  X-ray  treat- 
ment and  also  the  other  customary  general  treatment.  The 
ton:'ils,  like  the  glands  in  the  neck,  v.ere  beneficially  infiuenced, 
but  all  the  cases  finally  died. 

AIv  records  show  that  I  have  seen  and  treated  eighteen  cases 
of  marked  leucojdakia  of  the  tongue  alone,  and  seven  addi- 
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tional  cases  of  tongue  and  cheeks.  Xothing  has  ever  affected 
them  better  than  radium  ai)])Hcations.  Antikietic  treatment 
was  absolutely  of  no  value.  X-ra\-  was  of  some  value,  but  I 
do  not   recall   a   single   case   that   was   permanently   cured.     I 


Fig.  IGl. 

have  seen  four  cases  develo-p  into  an  epithelioma,  and  one  case 
verv  rapidly  destroyed  a  patient's  life  by  metastasis  of  a  jaw 
cancer.  Discontinuance  of  smoking  had  some  effect  on  the 
denseness  of  the  patches. 

Case  49. — 1.   Chronic   deej)   neck   abscess,  or   woody   phleg- 
mon.    Suspected  malignant  disease.     2.   Perichondritis  of  the 


Fig.  103.  Fig.  1U4. 

lar\n.\.  3.  Scleroderma  involving  larynx.  Male,  age  r3.  was 
referred  with  a  swelling  of  the  left  side  of  the  neck,  located 
below  the  lower  jaw  and  extending  backwards  to  the  occiput. 
It  was  hard,  not  painful,  and  had  a  somewhat  inflamed  skin 
>urface  which  was  adherent  to  the  underlying  mass.  He  gave 
a  histor\    that  he  had  a  mastoid  operation  three  years  before 
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this  swelling  appeared.  There  was  no  evidence  of  anv  focus 
of  invasion  in  the  nose,  mouth  or  throat.  Removing-  a  piece 
of  the  mass  for  microscopic  examination,  the  wound  was  left 
open  for  X-ray  treatment.     (Fig.   162.)     The  mass  was  then 


Fig.  165. 


Fig.  166. 


X-rayed  by  deep  penetrations  for  one  erythema  dose,  but  no 
appreciable  difference  was  noted  following  this.  The  micro- 
scope revealed  the  growth  to  be  indammatory.  Patient  being 
a  physician,  was  anxious  to  return  to  his  western  home,  and 
urged  me  to  remove  the  mass  by  radical  surgical  procedure. 
To  this  1  acquiesced,  and  under  a  general  anesthesia  removed 


Fig.  167. 

all  T  was  able  of  the  mass  (Fig.  164),  being  compelled  to 
liberate  the  vital  structures  of  the  neck,  as  the  carotid  artery, 
internal  jugular  vein  and  ])neumogastric  nerve.  In  the  dis- 
section there  were  areas  that  appeared  suspicious,  conse- 
ouently  I  permitted  the  wound  to  remain  open  for  subsequent 
X-ray   treatment.      I    prepared   a    dap   of    the   overlying   skin. 
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which  1  hoped  to  use  in  covering  the  wound,  after  being  cer- 
tain that  there  remained  no  cancerous  tissue.  ( Fig.  163. ) 
Examination  of  the  resected  mass  at  various  points  showed 
nowhere  any  microscopic  evidences  of  malignant  disease,  only 


Fi-    1S9.  Fig.  170. 

cb.ronic  inllanimation  with  areas  of  necrosis.     (Fie.  16; 


The 


day  following  the  operation,  the  wound  discharged  unusually 
much,  and  the  discharge  escaping  over  the  healthy  skin  of  the 
cliest  and  shoulder  caused  a  marked  pustular  formation.  Ex- 
amination of  the  pus  showed  a  pure  culture  of  a  diplococcus. 
On  the  third  day  after  operation  there  appeared  a  most  dis- 


Fig.  171.  Fig.  171'. 

agrceahle  complication,  namely,  a  softening  of  the  internal 
carotid  artery,  threatening  rupture.  I  immediately  ligated  low 
down  near  tlie  sternoclavicular  articulatit)n.  However.  1  did 
not  >hut  (ilT  all  the  blood  at  once,  not  wishing  to  ])roduce  cere- 
bral anemia.  The  same  day  the  softened  arterial  wail  rup- 
tured with  a  very  free  bleeding,  but  the  nurse  stopped  it  by 
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hard  pressure  until  I  was  able  completely  to  ligate  the  artery. 
Following  immediately  this  ligation  he  developed  a  hemiplegia 
on  the  right  side.  He  lived  for  two  more  days,  dying,  I  be- 
lieve, from  weakness  due  to  the  shock  and  hemorrhage. 


Fig.  173. 


Fig 


I  believe  this  patient  had  originally  a  Dezold's  mastoiditis 
with  a  sinking  abscess  of  the  neck.  This  remained  chronic, 
the  organism  being  inactive  during  all  that  time,  but  becom- 
ing very  active  under  the  influence  of  the  X-rav  and  opera- 
tive intervendon.     The  extreme  Ivtic  action  of  these  bacteria 


Fig.  r 


Fig.  ITG. 


I  believe  was  responsible  for  the  softening  of  the  arterial  wall 
and  other  complications.  The  lesson  to  be  learned  from  this 
case  is  that  the  socalled  woody  phlegmon  or  chronic  cellu- 
litis should  n°vcr  bi-  subject  to  radical  operation.  1  bave  ob- 
served several  cases  of  this  woody  phlegmon  and  have  treated 
them  with    X-rays.     Two    of    these    became  malignant     the 
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])aticnt  succumbino^  to  the  disease,  however,  more  slowly  than 
in  the  usual  secondary  neck  carcinoma. 

Case  50. — Male,  age  62  years,  was  referred  to  me  as  a  case 
of  cancer  of  the  larynx  for  radium  treatment.  He  had  con- 
siderable difficulty  in  breathing  and  his  voice  was  much  af- 
fected. Clinically  it  had  the  appearance  of  a  carcinoma  of 
the  larynx. 

Desiring  to  remove  a  piece  of  tissue  from  the  larynx  for 
microscopic  examination  as  well  as  to  introduce  an  intubation 
tube  loaded  with  radium,  I  attem])ted  to  do  a  suspension 
laryngoscopy,  but  this  was  impossible  on  accotint  of  his  strug- 
gles for  air.  Consequently  a  tracheotomy  was  performed.  The 
examination  of  the  microscopic  examination  was  negative  as 


to  cancer,  and  all  it  showed  was  an  inflammation.  (  Fig.  167. ) 
Patient  received,  on  general  principles,  a  crossfire  ajijilication 
of  radium  element  25  mg.  on  the  intubation  tube  and  100  mg. 
on  the  outside  of  the  thyroid  cartilage  on  the  left  side  where 
the  suspected  malignant  growth  was  located.  The  screening 
at  the  intubation  tube  was  1  10  mm.  of  aluminum,  whereas 
outside  there  was  a  screen  of  silver  '4  mm.  The  radium  was 
left  in  ])osition  for  six  hours.  The  immediate  result  on  the 
breathing  was  good,  but  1  considered  it  due  to  the  mechan- 
ical effect  of  the  intul)ation  tul)e.  Patient  went  back  to  his 
home  town  and  his  otolaryngologist  re])orted  to  me  that  there 
a])]ieared  to  be  a  steady  jM^ogress  for  the  worse.  Three  weeks 
later  he  returned  and  there  appeared  to  be  a  marked  increase 
both  within  the  lar\nx  and  externally.  .Another  i)iece  of  tissue 
was  removed  from  the  larvnx  and  examination  was  again  re- 
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ported  negative  as  to  cancer.  It  was  intlamniatory  :  neverthe- 
less, I  advised  a  thyrotomy.  On  dissecting  down  on  the  swell- 
ing, my  associate,  Dr.  Pollock,  noted  a  sort  of  a  tluctiiation  of 
the  mass.  Incision  permitted  the  escape  of  a  large  quantity 
of  thick  pus.  which  contained  very  few  microorganisms.  This 
abscess  was  (.Irained  and  the  thyrotomy  postponed.  ( Fig. 
166. )  The  result  now  was  striking  in  that  the  intralarvngeal 
growth  entirely  disappeared,  and  the  patient  began  to  gain  in 
strength  and  voice.  However,  there  recurred  a  most  distress- 
ing and  wholly  imexjiected  complication.  About  two  weeks 
after  operation  the  patient  had  a  chill,  followed  by  high  tem- 
perature (105°),  evidences  of  swelling  about  the  abscess  cavity 
and  a  very  septic  appearance.     From  that  time  on   for  about 


six  weeks  he  had  rejjeated  chills  and  rises  of  temperature  with 
a  gradual  loss  of  vitality,  so  that  he  finally  succumbed  to  that 
complication.  The  wound  itself  did  not  demand  any  surgical 
interference  and  there  was  no  doubt  that  the  infection  got 
into  the  system  through  the  internal  jugular  vein.  Ligation 
would  have  been  the  proper  thing,  but  the  ])atient  was  not  a 
good   risk  for  any  operation. 

I  have  seen  not  less  than  twenty-five  cases  of  similar  char- 
acter that  had  all  the  clinical  appearanre  of  carcinoma,  but 
later  showed  abscess  ;  most  of  these  cases  are  syphilitic  peri- 
chondritis in  the  old.  At  present  I  have  two  cases  of  this 
form  that  are  tuberculous  in  nature.  The  microscopic  exam- 
ination, however,  reveals  simply  an  inflammatory  process  not 
characteristic  of  either  lues  or  tuberculosis,  nor  is  there  any 
other  characteristic,  physical  or  blood  finding. 
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Case  37. — Male,  age  43,  for  more  than  two  years  noted  a 
scar  formation  in  his  skin  all  over  the  body,  especially  about 
the  face,  hands  and  feet.  These  scars  contracted  and  produced 
a  crippled  condition  of  his  hands  and  fingers,  toes  and  eyelids. 
(Fig.  168.)  He  also  noted  that  his  voice  and  breathing  became 
difficult.  Examination  of  the  larynx  showed  contraction  and 
thinning  of  the  mucous  membrane.  It  became  necessary  to 
open  the  larynx  to  relieve  these  symjjtoms.  A  piece  of  tissue 
from  within  the  larvnx  showed  under  the  microscope  it  was 
purely  connective  tissue  of  chronic  variet}'.  (Fig.  169.)  The 
thvrotomy  was  kept  open  for  a  long  period  (  several  weeks ) , 
during  which  time  the  patient  received  X-ray  and  radium 
treatnient.     The  result  was  verv  satisfactor\-  and  he  recovered 


a  fair  voice  and  good  breathing.  The  l)o:ly  as  a  whole  received 
X-ray  treatment  with  benefit.  It  must  l)e  added  that  large 
doses  of  thyroid  extract  was  given  duriiig  his  stiiy  at  the  hos- 
pital and  after  he  left. 

Case  52. — Keloid  about  the  face.  Man.  age  iO,  while  cross- 
ing an  elevated  railroad.  tri]iixTl  and  fell  on  the  third  rail. 
which  was  highly  charged  with  electricity.  The  accident  caused 
a  severe  burn  about  the  face  and  arm,  necessitating  the  ampu- 
tation of  the  arm.  'i'he  resultant  deformities  from  the  loss 
of  llu'  ;il;e  nasi,  part  of  the  upper  lip  and  lid  are  shown  in  b'ig. 
170.  The  scars  were  distinctly  keloid  in  character,  and  their 
removal  was  always  followed  by  recurrent  keloid.  Fig.  172 
shows  a  tvpical  section  of  such  scar  formation,  with  the  un- 
usual hypertro]:]iv  c^f  the  c])ithelium  covering  the  scars.  I 
finally  hatl  applietl  X-ray  and  radium  over  these  keloid  areas. 
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using  al\va\s  a  screen  of  aluminum  and  leaving  it  in  situ  for 
two  hours.  Subsequent  to  this  sort  of  treatment,  1  noted  a 
softening  of  the  scars,  but  the  best  thing  noted  was  the  non 
or  slight  reformation  of  the  keloid  after  plastic  operations  of 
correcting  the  ala.  lij)  and  lid.      (Fig.  171.) 

I  have  treated  a  fair  number  of  keloids  about  the  face  and 
have  found  nothing  approaching  the  value  of  radium  appli- 
cations. From  the  X-ray  I  have  not  seen  very  much  benefit, 
and  surgicalh-  there  is  usually  a  failure,  no  matter  how  care- 
fully or.e  approximates  the  skin  incisions.  The  internal  ad- 
ministration of  thyosinamin  is  perhaps  of  some  value.  I 
mal-:e  u^c  of  it  in  every  case. 

Case  53. — Th}Toid  gland.     A.   Hyperthyroidism  and  exoph- 
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Fig.  1S4. 


thalmus.  B.  Lipoma.  C.  ^Malignant  disease.  ]Man,  age  27, 
tor  more  than  a  )ear  has  been  suffering  with  nervousness, 
headaches  and  v/eakness  and  for  the  past  month  can  scarcely 
walk.  Also  noted  a  swelling  about  his  neck  and  a  bulging  of 
his  e}-eballs. 

Examination  shows  a  typical  extreme  thyrotoxic  state  with 
all  the  signs  of  a  markedly  progressed  case.  (  Fig.  173.  )  He 
was  immediately  placed  on  appropriate  X-ray  treatment,  with 
the  result  that  within  six  weeks  I  could  remove  his  tonsils, 
devitalized  teeth  and  ligate  the  superior  thvroid  arteries.  He 
recovered  completely   without   any   further  thyroid   operation. 

Case  54. — Woman,  age  48,  has  had  for  more  than  a  vear 
all  the  classical  symptoms  of  hyperth}Toidism.  but  no  glands 
enlarged.  The  most  marked  symptom  was  the  exoj^hthalmos. 
(Fig.  180.)     After  seven  ervthema  X-rav  do^es,  it  was  noted 
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that  we  could  attempt  to  remove  the  various  points  of  chronic 
infection.  Consequently  her  tonsils  and  teeth  were  removed, 
and  practically  all  her  thyrotoxic  symptoms  disappeared,  but 
the  exophthalmos  remained  the  longest — in  fact,  they  never 
went  back  to  normal.  It  was,  however,  noticed  that  whenever 
she  received  a  diathermic  treatment  to  the  neck  (over  the  re- 
gion of  the  sympathetic  ganglion )  there  was  a  temporary  re- 
cession of  the  eyeball,  as  proven  by  the  exophthalmometer. 

I  have  treated  many  cases  of  thyroid  gland  disease  not  thyro- 
toxic, adenomatous  and  colloidal  degeneration,  and  have  ob- 
served but  verv  transient  benefit.  However,  the  toxic  symp- 
toms were  always   favorably  influenced. 

Case  55. — Female,  age  8.     Mother  noticed  that  the  daughter 


i 


y 


\ 


Fig.   ISo.  Fig.  186. 

develo])ed  a  swelling  in  the  center  of  her  neck,  which  for  the 
past  two  months  was  growing.  It  caused  no  other  symptoms. 
Examination  revealed  a  soft  nonpulsating  tumor  that  ex- 
tended from  the  thyroid  cartilage  below  the  sternal  notch  and 
quite  a  ways  laterally.  (Fig.  174.)  Relieving  it  to  be  a  thv- 
roid  gland  enlargement,  she  had  received  adequate  X-rav 
treatment  for  three  erythema  doses  without  the  least  j^article 
of  effect.  Consequently  I  operated  and  found,  a  lobulated 
tumor  indicative  of  lipoma.  (Fig.  175.)  The  microscopic  ex- 
amination showed  it  be  a  lipoma.     (Fig.  176.) 

Case  56. — Female,  age  5^>.  had  a  neck  swelling  for  several 
years,  but  recently  it  began  to  grow  quite  rapidly.  She  con- 
sulted a  physician,  who  attemj^ted  to  remove  the  growth,  liut 
the  ]iatient  stated  the  doctor  said  he  had  to  desist  on  account 
of  uncontrollable  hemorriiage.     When  she  presented  herself  to 
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me  there  was  a  hard  nodular  swelling  extending  the  whole 
anterior  part  of  her  neck,  causing  considerable  difficulty  of 
swallowing.  An  old  scar  bisected  the  swelling.  (Fig.  177.) 
Suspecting  a  malignant  growth,  either  sarcoma  or  carcinoma, 
I  had  her  given  treatments,  but  after  five  erythema  doses  there 
was  not  only  no  benefit,  but  she  became  worse,  especially  in 
her  breathing,  so  that  I  had  to  perform  a  tracheotomy.  This 
was  accomplished  with  considerable  difficulty,  because  I  had 
to  plough  through  a  very  bloody  tumor.  I  performed  prac- 
tically the  whole  operation  with  the  Percy  electric  cautery, 
thus  minimizing  the  bleeding.  The  patient  lived  fairly  com- 
fortablv.  so  far  as  breathing  was  concerned,  for  about  one 
month,  but  she  lost  rapidly  in  weight  because  she  could  not 


swallow.     She  refused  a  gastrostomw     The  microscope  dem- 
onstrated a  highly  vascular  epithelial  growth. 

Case  57. — Female,  age  61.  had  a  large  neck  for  many  years, 
but  noticed  that  during  the  past  six  months  it  grew  more  rap- 
idl\'  and  became  hard  and  nodular.  She  also  had  difficulty 
in  breathing.  (  Fig.  6. )  Suspecting  malignant  change,  I  had 
her  treated  bv  intensive  X-ray  for  three  erythema  doses,  but 
with  no  appreciable  result.  Desiring  to  relieve  the  pressure 
upon  the  trachea  by  lifting  the  gland  away,  I  placed  the  pa- 
tient on  the  table  for  a  local  operation.  I  had  barely  injected 
two  drachms  of  apothesin  and  made  the  incision  when  the 
j)atient  developed  marked  nervous  symptoms,  a  very  -rapid 
heart  beat,  general  tremors  and  vomiting,  which  I  could  not 
control.     There  developed   a  marked   acetone  breath,   and   in 
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spite  of  all  my  efforts  she  died  in  less  than  twenty- four  hours 
from  symptoms  of  exhaustion. 

Case  58. — Female,  age  63,  always  had  a  swelling  of  her 
neck,  hut  quite  recently  it  hegan  to  grow  very  rapidly,  so  that 
when  she  presented  herself  for  examination  she  could  scarcely 
breathe  or  swallow.  She  had  been  for  several  weeks  under 
the  treatment  of  a  competent  physician,  who  said  she  received 
ray  treatments  without  any  benefit. 

There  was  a  very  hard  nodular  mass  practically  surround- 
ing the  neck.  (Fig.  179.)  Attempts  to  intubate  her  with  a 
stiff  rubber  catheter  were  futile,  and  since  there  was  no  time 
to  lose  I  attempted  to  cut  down  to  her  trachea.  In  the  at- 
tempt of  going  through  a  mass  of  soft,  excessively  bleeding 
tissue  to  the  trachea,  I  found  myself  embarrassed  by  inability 
to  stop  the  bleeding  except  by  pressure,  and  when  doing  this 
I  shut  oft'  her  breathing  entirely.  In  a  frantic  eft'ort  to  reach 
the  trachea  I  finally  did  open  it,  but  the  patient  was  exsan- 
guinated and  died  on  the  table.  I  made  an  immediate  post- 
mortem and  found  that  the  growth  had  extended  into  the 
mediastinum. 

Case  59. — Female,  age  9.  (a)  Lymi)hangioma  of  lip.  (b) 
Hemangioma  of  face  and  tongue,  (c)  \'arices  of  the  tongue. 
•  Ever  since  she  was  a  little  baby  the  parents  noticed  a  swelling 
of  her  right  upper  lip.  which  had  periods  of  enlargement  and 
recession.  Figs.  181  and  182  show  the  patient  when  she  pre- 
sented herself  to  me.  It  had  a  fairly  firm  doughy  feeling  and 
was  not  painful.  Puncture  revealed  nothing.  Suspecting  a 
Ivmph  vessel  growth,  I  had  her  placed  under  X-ray  treatment, 
which  had  absolutely  no  effect.  I  then  put  on  50  mg.  of  ra- 
dium element,  screened  by  '<  mm.  of  silver,  for  four,  five  and 
six  hours,  respectively,  within  two  months.  After  a  month 
of  waiting  I  noted  but  very  little  change  for  the  better,  con- 
sequcntlv  I  excised  an  encapsulated  growth,  following  which 
I  had  a  verv  good  cosmetic  effect.  (Fig.  183.)  The  micro- 
scope verified  my  clinical  diagnosis  of  lymphangioma.  (  Fig. 
184.)  There  were  many  changes  of  an  inflammatory  char- 
acter, which  ]irobably  were  due  to  the  X-ray  and  radium  treat- 
ment. 

Case  60. — Child,  age  !>'<•  A  few  days  after  the  baby  was 
born  the  mother  noted  a  small  red  spot  about  the  right  u"p]-»er 
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eyelid  and  this  grew  so  rapidly  that  within  a  month  the  entire 
eyelid  was  involved.  Various  treatments  were  tried  by  the 
family  j)hysician,  but  nothing  appeared  to  stem  the  progress. 
When  1  saw  it,  the  appearance  was  as  in  Fig.  185.  I  decided 
to  try  out  various  modes  of  treatment,  selecting  the  different 
portions  involved  and  confining  the  particular  treatment  to 
that  part.  I  applied  the  carbon  dioxid  snow  over  the  area 
of  the  forehead.  The  eyelid  I  treated  with  10  mg.  of  radium 
element,  screened  by  )4  m"''-  of  akmiinum.  The  cheek  I  in- 
jected with  boiling  hot  water,  the  upper  lip  with  X-ray,  and 
the  outer  part  of  the  cheek,  ear  and  neck  with  minute  liga- 
tions subcutaneously  placed.  The  result,  after  very  uphill  and 
persevering  treatment  for  nearly  one  year,  was  the  complete 
disappearance  of  the  growth,  leaving  a  healthy  but  much 
scarified  face.  (Fig.  186.)  The  eyelids  which  received  the 
radium  treatment  gave  the  best  cosmetic  and  physiologic  re- 
sult. She  had  more  than  twenty  applications  of  radium,  al- 
ways an  hour  duration,  and  there  remained  a  perfectly  trans- 
parent cornea.  It  is  my  intention  when  I  am  sure  there  will 
be  no  recurrence  to  do  a  facial  plastic  operation  on  her. 

Case  61. — Male,  age  64,  complains  of  thickening  of  his 
tongue,  especially  on  the  sides.  This  condition  has  been  in 
existence  for  the  past  two  years,  gradually  getting  worse.  Ex- 
amination shows  a  marked  dilatation  of  the  veins  from  the  tip 
to  the  liase,  extending  towards  the  floor,  on  either  side.  (Fig. 
187.) 

The  Ijase  of  the  tongue  veins  were  equally  dilated.  I  could 
find  neither  a  local  nor  general  condition  explaining  this  con- 
dition. A])plication  of  1^  mg.  of  radium,  screened  by  1/10 
mm.  of  aluminum,  and  well  covered  by  rubber  tissue,  placed 
between  the  tongue  and  floor  of  the  mouth  for  six  one-hour 
periods  caused  a  marked  diminution  in  the  size  of  the  veins. 

The  base  of  the  tongue  showed  no  particular  change. 

Case  62. — Baby,  age  2  years,  was  born  with  a  blue  tongue, 
which  gradually  grew  until  there  was  not  room  enough  within 
the  mouth,  and  it  protruded.  (Fig.  158.)  There  were  no 
great  difiiculties  in  breathing,  but  some  trouble  in  feeding. 
Following  one  application  of  X-ray  for  15  minutes  by  a  me- 
dium tube,  the  tongue  grew  so  rapidly  that  it  became  neces- 
sary to  retract  the  cheek  to  allow  air  to  pass   for  breathing. 
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The  nasal  breathing  appeared  to  be  shut  off  by  ])ressure 
against  the  soft  palate.  The  child  weakened  so  rapidly  and 
nothing  could  be  done  to  stem  the  tide.  It  died  in  less  than  a 
week  from  the  time  the  X-ray  treatment  was  given. 

I  have  treated  eighteen  cases  of  angiomata  about  the  head 
and  neck  with  very  satisfactory  results  by  various  methods 
as  indicated  in  the  case.  There  is  no  question  that  the  radium 
is  the  best  means  of  treating  it.  especially  if  one  has  the  larger 
plaques  to  apply  over  greater  areas. 

COXCLUSIOXS. 

1.  Comparing  cases  treated  before  radium  and  the  X-ray 
were  in  vogue,  I  find  my  records  show  a  higher  percentage  of 
cures  of  malignant  disease  when  these  were  not  employed. 
This  is  contrary  to  the  general  belief. 

2.  There  appears  to  l^e  a  toxemia  develoj)  in  cases  of  ma- 
lignant disease  wherein  large  doses  of  radium  and  X-ray  are 
employed  which  differs  from  the  ordinary  toxemia  found  in 
cancer  or  toxemia  from  X-ray  and  radium  in  nonmalignant 
disease.  T  am  trying  to  determine  if  in  the  chemistry  of  the 
blood  there  could  be  isolated  a  substance  and  possibly  pre- 
vented or  neutralized.  I  have  asked  Dr.  Gradwohl  to  assist 
me  in  determining  this  fact,  and  he  has  already  shown  me  that 
one  substance  appears  to  be  increased  in  the  blood  following 
treatment  of  malignant  disease  by  means  of  massive  dosage 
of  radium  and  X-ray. 

3.  The  earliest  possible  diagnosis  of  malignant  disease  with 
as  thorough  early  operation  without  X-ray  or  radium  treat- 
ment, either  before  or  after  operation,  would  be.  in  my  judg- 
ment at  the  present,  to  the  best  interest  of  the  jjaticnt. 

4.  I  fully  realize  the  greatness  of  X-ray  and  radium  as  to 
the  possibilities  of  curing  malignant  disease,  but  thus  far  in 
my  experience  of  nearly  sixteen  years,  it  has  not  demonstrated 
this  value. 

5.  Realizing  the  great  possibilities.  I  shall  continue  to  ex- 
])eriment  with  them  as  well  as  any  other  substance  or  mode 
of  treatment  that  promises  at  all  any  possibility  of  a  cure  of 
cancer. 
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6.  As  stated  in  the  beginning  of  the  paper,  following  up  the 
cases  and  re-reporting  on  them  is  of  the  -ntmost  importance. 

~.  In  nonmalignant  conditions  there  should  be  ever)-  effort 
made  to  determine  the  value  of  X-ray  and  radimn.  because 
there  is  ever}'thing  to  be  gained  and  nothing  lost  but  time. 
There  are  exceptions,  as.  for  instance,  thyroid  gland  enlarge- 
ments without  toxic  states  have  been  often  treated  bv  X-ray. 
procrastinating  until  these  symptoms  appeared. 

8.  The  proper  technic  of  applying  X-ray  and  radium  is  es- 
sential ;  furthermore,  the  technic  employed  should  be  reported. 

XoTE. — -Since  the  presentation  of  this  paper,  more  than  a 
year  ago.  a  number  of  cases  here  reported  have  undergone 
marked  changes,  and  many  new  cases  have  been  observed, 
upon  whom  the  radium  treatment  associated  with  operation 
was  employed.  It  would  be  well  if  I  were  able  to  amplify 
this  article  by  reporting  these  cases,  but  there  is  neither  time 
nor  space  at  the  present  for  such  a  publication ;  it  will,  there- 
fore, be  reserved  for  a  future  occasion.  I  have  learned  one 
or  two  \ery  important  facts  which  do  not  appear  in  the  paper 
in  regard  to  the  mode  of  application  of  the  radium  needles. 
I  refer  to  the  danger  of  causing  marked  destruction  in  the 
close  proximity  to  the  radium  needle  applied  within  the  center 
of  the  growth,  and  if  at  the  same  time  there  is  a  stimulating 
action  of  the  radiation  from  the  center  to  the  periphery  of  the 
growth.  Therefore  in  the  employment  of  radium  needles  or, 
for  that  matter,  anv  other  applicators,  it  is  best  to  treat  from 
the  periphery  to  the  center.  Another  observation  that  is  im- 
portant is  that  while  one  may  demonstrate  microscopically 
true  cancer  cells  in  cancer  areas  treated  by  radium.  I  have 
noted  in  a  number  of  instances  that  no  regrowth  occurred  from 
these  for  a  period  of  nearly  a  year.  Are  we  to  assume  thai 
such  cancer  cells  are  innocuous?     Time  only  will  tell. 

I  have  treated  a  number  of  cases  of  malignant  diseases  of 
the  upper  respirator}'  tract  with  radium  only,  and  without 
operation,  and  in  several  instances  most  remarkable  results 
were  noted..  How  permanent  these  will  be  again  only  time 
will  tell. 
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XXII. 

THE    TONSIL    OrESTIOX— RELATION    TO    DUCT- 
LESS   GLAXDS— FUTILITY    OF    OPERATIVE 
INTERFERENCE    IN    THE    EXUDATIVE 
DIATHESIS  TYPE  OF  CHILDREN. 

By  Grant  Selfridgk,  M.  D., 

Sax  Francisco. 

The  modern  tonsil  operation  had  its  birth  twenty  centuries 
ago,  and  to  Celsus  one  must  give  the  credit  of  performing  the 
enucleation  with  his  finger. 

History  does  not  tell  us  wh}-  the  complete  enucleation  oper- 
ation went  into  the  discard,  but  it  lay  there  in  a  state  of  "in- 
noccuous  desuetude"  until  it  was  resurrected  by  the  late  Dr. 
John  Farlow  of  Boston,  thirty-odd  years  ago.  Apparently  pro- 
gressive Boston  did  not  follow  in  Farlow's  footsteps,  and  it 
remained  for  Chicago  to  relocate  the  operation,  and  it  fell  to 
Dr.  Chas.  M.  Robertson  to  describe  a  new  method  of  removing 
tonsils  at  the  New  (Jrleans  meeting  of  the  American  ?\Iedical 
Association  in  1903. 

It  was  my  privilege  to  meet  Dr.  Robertson  and  see  his 
method  of  procediire,  prior  to  the  New  Orleans  meeting.  On 
my  return  home  I  undertook  to  work  out  an  operative  technic, 
and  to  start  a  propaganda,  based  on  observations  made  in  the 
eastern  states,  that  no  tonsil  was  a  good  tonsil,  and  therefore 
should  be  removed  forthwith. 

Since  that  time  we  have  watched  the  game  progress,  partici- 
pating in  it,  to  be  sure,  and  have  seen  it  claimed,  in  many 
articles  on  "Tonsils,"'  that  all  diseases,  between  "fallen  arches" 
and  alopecia  areata,  including  deformities  of  the  nasal  septum, 
high  arched  palates,  as  well  as  deformities  of  the  teeth  and 
jaws,  are  attributed  to  the  tonsils,  whether  diseased  or  not 

Even  the  layety,  with  and  without  medical  advice,  frequently 
have  insisted  on  the  entire  removal  of  the  tonsils  for  almost 
every  conceivable  inhrmit\',  and  frequently  for  self  made 
diagnoses. 
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It  is  not  surprising  that  mistakes  in  diagnosis  have  been 
made  by  the  laity,  when  we  note  that  rheumatisms  have  proved 
on  more  careful  medical  study  to  have  been  classified  as  syphi- 
lis, neuritis,  flatfoot,  pellagra,  arteriosclerosis,  etc. 

.Shambaugh  of  Chicago,  in  his  public  utterances  and  pub- 
lished articles,  does  not  decry  the  reckless  removal  of  tonsils, 
and  yet  he  states  in  one  article  that  one  must  not  omit  the  pre- 
caution of  emphasizing  the  fact  to  the  patient  about  to  have  his 
tonsils  removed  that  the  operation  may  have  no  influence  on 
his  disorder.  His  private  utterances,  however,  suggest  that  a 
large  percentage  of  tonsils  should  only  be  removed  under  ex- 
ceptional circumstances. 

During  the  past  ten  or  twelve  years  I  frequently  have  had 
children  brought  to  my  office  after  operation  on  the  tonsils, 
by  the  mother,  to  be  told,  "My  child  is  no  better,"  and  after 
hearing  this  many  times  and  reading  the  unexpressed  thought 
■ — "we  wish  you  would  repay  the  expenses  we  have  been  put 
to,'"  I  began  to  inquire  of  myself,  if  there  was  not  somewhere 
an  explanation  of  this  surgical  failure.  ]\Iy  inquiry  has  taken 
me  to  many  places  and  made  many  interviews  with  some  of 
the  internationally  famous  laryngologists.  and  my  final  con- 
clusion is  that  the  evidence  points  to  an  interrelation  of  the 
tonsil  with  the  ductless  gland  system,  and  that  the  failure  to 
recognize  such  relationship  helps  to  explain,  to  my  mind  at 
least,  the  cause  of  failures  such  as  have  been  encountered  by 
myself. 

I  do  not  wish  to  decry  the  value  of  the  removal  of  tonsils 
in  jjroperly  selected  cases,  but  1  do  wish  to  say  that  my  belief 
is  that  there  is  a  well  founded  physiologic  interrelation  be- 
tween the  tonsils  and  adenoids,  and  the  ductless  glands,  and 
think  that  the  signs  of  dysfunction  of  the  latter,  as  evidenced 
in  the  child  and  frequently  in  the  parent,  should  have  proper 
attention  and  proper  medication  first  before  the  child  is  rushed 
to  the  operating  room. 

We  believe,  too.  that  the  ap])arent  gland  dysfunction  in 
manv  cases  is  sufficiently  predominant  and  offers  a  satisfactory 
explanation  for  the  many  reinfections,  colds,  etc..  seen  in  large 
numbers  of  children,  grouped  under  the  socalled  exudative 
diathesis  bv  Czernv.  L^"man  and  others. 
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It  is  largely  to  this  type  of  children,  who  have  a  history  of 
beginning  life  with  an  eczema,  drippy,  watery  noses,  asthma, 
who  have  difficulty  in  digesting  milk,  fats,  carbohydrates, 
eggs  ;  who  may  have  big  heads  and  big  bellies,  fat  pads,  are 
slow  in  their  mental  development,  and  who  may  have  signs  of 
spasmophilia,  or  on  the  other  hand,  may  be  precocious,  sway- 
backed,  tlat  footed,  have  Vvinged  scapulae,  thin,  velvety  or  dry 
skin,  deformities  of  the  ears,  high  arched  palate,  sex  organ 
deficiencies,  and  perhaps  other  signs  of  status  lymphaticus, 
that  our  attention,  therefore,  is  particularly  directed. 

We  must  include  in  the  above  the  sign  of  slight  hypothy- 
roidism set  forth  in  McGarrison's  recent  work,  "The  Thyroid" 
— i.  e.,  "infantile  constipation,  unusual  coldness  of  limbs ;  fail- 
ure of  fontanelles  to  close  with  normal  period,  slowness  in 
learning  to  balance  the  head  or  sit  up :  delayed  eruption  of 
the  teeth,  and  their  malformation,  early  caries  of  the  milk 
teeth,  lack  of  vivacity,  intelligence  and  slowness  to  learn  to 
smile,  somnolence,  lordosis,  scoliosis,  slowness  to  walk,  small 
and  weak  muscles,  mouth  breathing  and  snoring,  adenoids  and 
lymphatic  enlargement,  slowness  to  talk,  rickets,  tetany,  neu- 
resis,  poor  luster  and  growth  of  hair.'' 

McGarrison  in  his  book,  quoting  from  Leonard  Williams 
(Encyclopedia  of  Medicine,  Surgery,  London.  1912,  page  265), 
summarizes  his  views  as  follows :  "Adenoids  and  enlarged 
tonsils  occur  in  children  who  have  an  inadequate  supply  of 
thyroid  secretion.  The  hypertrophic  condition  in  each  case 
is  apparently  the  result  of  an  endeavor  on  the  part  of  the 
organism  to  supply  an  internal  secretion  as  nearly  allied  as 
possible  to  the  one  which  is  lacking.  If  the  hypertrophy  is  not 
very  pronounced,  and  if  it  has  not  been  very  long  in  exist- 
ence, great  enough  and  protracted  enough,  that  is,  to  produce 
complications,  such  as  disease  in  the  tonsils  themselves  or  in 
the  ears,  then  the  exhibition  of  thyroid  extract  will  cause  their 
regression."' 

Otts  (Alienist  and  Neurologist,  1913,  page  116,  120)  reports 
some  interesting  experiments  with  the  powdered  dried  tonsil 
of  the  calf,  and  the  evidence  from  the  experiments  "suggest 
that  thev  (the  tonsils)  yield  to  the  blood  a  hormone  which 
influences  the  contractilitv  of  involuntarv  muscles  (uterus)  and 


500  GRANT   SELFRIDGE. 

the  blood  pressure,  and  possesses  also  a  powerful  diuretic 
action.''     (ATcGarrison.) 

The  frequent  rather  marked  hypertrophy  of  other  lymphoid 
structure  in  \\'aldeyer's  ring,  i.  e.,  linoual  tonsil  and  lymphoid 
masses  behind  the  posterior  faucial  pillars — following  the  re- 
moval of  the  tonsils  (complete  enucleation)  and  the  frequent 
filhng  in  of  the  tonsillar  spaces  with  lymphoid  masses  free 
from  crypts — as  mentioned  by  Bordley  of  Baltimore,  as  well 
as  the  persistent  and  oftentimes  protracted  vasomotor  and 
vasotrophic  changes  seen  in  the  pharynx  and  nose  following 
operation,  particularly  in  the  exudative  or  anaphylactic  type^ — 
above  described — suggest  strongly  nature's  efifort  to  give  to  the 
economy  a  needed  substance  which  surgery  has  removed.  And 
the  fact  that  the  exhibition  of  minute  doses  of  thyroid  over- 
comes many  of  these  symptoms  lends  support  to  this  view. 

The  writings  of  Burt  Shurley,  S.  P.  Beebe  and  many  other 
writers  deal  with  the  relationship  of  acute  infection  of  the 
nose,  nasopharynx,  and  particularly  the  tonsils,  to  hyperthy- 
roidism with  or  without  exophthalmus,  though  Shurley  calls 
attention  to  certain  pathology  in  the  nose  itself,  present  in 
hyper-  and  hypo-thyroidism. 

While  it  is  a  well  known  fact  that  a  case  of  simple  goiter 
may  be  changed  over  night  into  an  active  hyperthyroid,  through 
a  sudden  acute  infection  or  a  sudden  shock,  the  fact  of  the 
patients  having  been  probably  a  hypothyroid  of  years'  stand- 
ing, with  parents  perhaps  of  thyroid  deficvency.  is,  I  believe, 
frequently  lost  sight  of,  if  considered  at  all,  in  this  tonsil- 
ductless  gland  relationship. 

That  the  recognition  of  the  slight  thyroid  deficiency  in  early 
life  and  the  treatment  thereof  might  alter  or  prevent  the  ad- 
vent of  hyperthyroidism  with  exophthalmus,  is  evident. 

Jules  Glover  (Paris)  has  called  particular  attention  to  the 
type  of  child  presenting  vasomotor  disturl)ances  of  the  nose, 
with  watery  discharge,  and  associated  with  recurrent  swelling 
of  the  tonsils,  unaccompanied  by  any  signs  of  bacterial  inva- 
sion and  no  increase  in  the  bacteria  normally  found  in  the 
nose  or  on  the  tonsils.  He  also  calls  attention  to  a  vasomotor 
condition  of  the  nose  following  the  removal  of  tlie  adenoids,  in 
subjects  with  subnormal  pulse  and  temperature  and  signs  of  ar- 
rested development  or  general  dystrophy.     He  finds  the  giving 
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of  thyroid  in  combination  with  phosphoric  acid  and  with  occa- 
sionally the  addition  of  an  extract  made  from  the  tonsil,  result 
in  marked  improvement  of  the  vasomotor  condition,  as  well 
as  improvement  in  general  conditions  and  reduction  in  the  size 
of  the  faucial  tonsils. 

Harvey  Gushing  ("Pituitary  Body,"  page  247)  says:  "In 
view  of  the  unquestionably  close  relation  of  many  states  of 
dyspituitarism,  particularly  those  of  primar}^  glandvtlar  in- 
sufficiency, to  lymph  hyperplasia  (status  thymolymphaticus), 
it  is  quite  probable  that  there  may  be  a  tendency  toward  ade- 
nDid  formation  in  the  pharynx,  irrespective  of  the  presence 
of  a  ])haryngeal  rest." 

Citelli,  who  has  produced  more  readable  articles  on  the 
relation  of  adenoids  to  the  pharyngeal  hypophysis  and  central 
hypophysis  in  dyspituitarism,  than  any  living  laryngologist, 
seems  to  have  proved  by  his  anatomic  studies  of  the  region  of 
the  phar}'ngeal  pituitary  and  central  pituitary  an  anatomic  con- 
nection between  the  two — a  craniopharyngeal  canal — occurring 
not  infrequently  in  subjects  showing  a  large  adenoid  develop- 
ment. His  histologic  studies  have  convinced  him  of  a  hyper- 
secretion of  the  pituitary  in  several  of  the  cases  studied. 

As  a  result  of  these  studies  and  clinical  observation,  he  has 
called  attention  to  a  psychic  syndrome  occurring  in  childhood 
and  adolescence  "which  may  be  complete  or  partial,  as  follows : 

1.  ]\Iore  or  less  marked  deficiency  of  memory. 

2.  Somnolence  or  sometimes  insomnia. 

3.  Intellectual  defects. 

4.  Difficulty   in   fixing  the   attention. 

He  has  found  that  some  of  these  cases  improve  after  re- 
moval of  the  adenoid  but  finds  the  addition  of  pituitary  extract 
feeding  gives  better  results. 

Among  case  reports,  he  mentions  a  man  of  thirty  years  of 
age,  complaining  of  "heaviness  in  the  head,  loss  of  memory, 
sleepiness."'  Examination  showed  adenoids,  hypertrophy  of 
lower  turbinates,  nasal  stenosis.  Improvement  in  thirty  days 
on  pituitary  feeding  without  operation. 

Another  case,  boy  of  fifteen,  with  adenoids,  loss  of  memory, 
sleepiness,  intellectual  torpor,  aprosexia,  weakness  in  legs. 
Removal  of  adenoids,  but  after  40  days  little  improvement  of 
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psychic   symptoms.     Then   pituitary   extract :   soon   great   im- 
provement. 

Cahceti  writing  on  "Hypophysary  Feminism  in  Adenoid 
Subjects''  seems  to  confirm  the  views  of  CitelH. 

REMARKS. 

Whether  the  presence  of  adenoids  in  these  cases  causes  the 
hypophysary  symptoms  or  results  from  infections  of  the  pos- 
terior nares  or  adenoids  primarily,  does  not  seem  a  settled 
question.  It  would  seem  to  me  from  a  careful  study  of  Cush- 
ing's  cases  and  my  own,  that  there  are  evidences  that  the  state 
of  status  thymolymphaticus  was  either  acquired  very  early  in 
life  or  was  due  to  hereditary  conditions,  and  thus  the  large 
size  of  the  adenoids  is  simply  an  index  of  the  dystrophy 
present. 

Spolverini.  writing  about  a  series  of  nineteen  cases  of 
asthma  seen  in  children,  whose  ages  varied  from  six  to  ten 
years,  says :  "These  children  all  showed  more  or  less  hvper- 
trophy  of  the  superficial  or  deep  lymphatic  glands,  accompan- 
ied by  tonsillar  or  pharyngeal  hypertrophy,  occasionallv  splenic 
or  other  tumefaction,  pallor,  facial  eczema,  low  arterial  press- 
ure," etc.     In  other  v.-ords,  a  status  lymphaticus. 

Haven  Emerson,  commenting  on  quite  a  large  number  of 
autopsies  done  on  status  lymphaticus  adults,  mentions  the  en- 
largement of  lymphoid  structures,  the  faucial.  pharyngeal  and 
lingual  tonsils,  and  states  definitely  that  these  cases  are  espe- 
cially prone  to  be  overwhelmed  by  acute  infections. 

Ewing.  "Military  Aspect  of  Status  Lymphaticus."  says: 
"In  infants,  and  before  puberty,  lymphatic  hyperplasias,  large 
thymus  and  signs  of  rickets  are  prominent,  as  well  as  hyper- 
plasias of  the  lymphatic  tissue  in  the  tonsillar  ring,  intestine 
fPeyer's  patches)  and  spleen."' 

Schlutz  and  Larson  in  "Anaphylaxis  and  Its  Relation  to 
Some  Diathesis  Common  to  Infancy  and  Childhood,  "  have, 
as  a  result  of  their  experimental  work  with  guinea  pigs,  come 
to  the  final  conclusion  that  "in  at  least  one  type  of  cases 
studied  (infiammatory  exudative  diathesis.  Czerny).,  definite 
anaphyla.xis  to  foreign  proteids  exists,  and  probably  the  ma- 
jority of  the'p'hcnoniena  occurring  in  the  condition  are  trul\ 
anaphylactic." 
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During  my  studies  of  the  past  three  or  four  years  I  have 
tried  to  discover  the  underlying  factors  which  help  to  explain 
the  anaphylaxis  occurring  in  hay  fever  and  asthma,  and  it 
seems  to  me  that  such  phenomena  are  more  prone  to  occur  in 
individuals  of  the  status  lymphaticus  type. 

This  type  of  individual  (exudative  diathesis)  should  be 
properly  classified  among  the  "vagatonics,"  and  he  fits  in  well 
with  the  understood  description  of  status  lymphaticus.  In 
addition  to  other  physical  signs,  he  does  not  stand  the  stress 
of  life,  he  is  not  a  good  soldier,  withstands  infections  poorly 
(as  shown  in  the  recent  pandemics  of  influenza),  and  is  easily 
overwhelmed  by  shock,  whether  from  shell  fire,  food,  animal 
hair  or  ])ollen  proteins.  His  blood  picture  in  a  very  large 
percentage  of  cases  shows  a  neutrophile  eosinophile  increase. 

Therefore,  this  type  is  entitled,  in  our  opinion,  to  a  careful 
hunt  for  the  causes  related  to  the  anaphylaxis  before  surgery 
is  resorted  to.  It  goes  without  saying,  however,  that  any  focal 
infection,  whether  of  the  ear,  nose,  throat,  teeth,  gall  bladder 
or  appendix,  should  be  removed,  wherever  found. 

During  the  past  year  or  so,  I  have  seen  some  twenty-five 
children,  from  three  to  fifteen  years  of  age,  in  addition  to  a 
fair  number  of  adults,  who  have  come  with  histories  of  hay 
fever,  asthma  and  cold  catching,  nonbacterial  in  type.  ]\Iost 
of  these  cases  had  their  tonsils  and  adenoids  removed  prior 
to  seeing  me,  and  in  none  of  these  children  had  there  been  any 
improvement  in  their  hay  fever,  asthma  or  "colds." 

Few  of  these  children  were  found  sensitive  to  foods.  Twen- 
ty-five per  cent  of  the  asthmatics  have  been  found  sensitive 
to  .animal  hair  protein,  principally  horse  dander.  Several  to 
the  orris  root  of  face  powder,  a  few  to  pollens,  and  some 
gave  no  reaction  whatever. 

The  following  cases  may  be  of  interest: 

1.  Child  of  four  years,  born  at  eight  months,  had  a  great 
deal  of  disturbances  in  early  life  from  foods,  was  on  a  very 
carefully  selected  diet  when  I  saw  her. 

Examination  showed  a  serous  catarrh  of  both  ears,  of  two 
or  three  weeks'  duration :  a  large  adenoid  and  moderatelv 
sized  tonsils.  Opening  both  ear  drums  several  times  and 
treating  the  nose  and  throat  did  no  good.  The  adenoids  and 
tonsils  were  removed — the  latter  onlv  on  the  insistence  of  the 
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pediatrist.  Improvement  for  a  few  days  and  then  the  ears 
were  as  bad  as  ever.  A  more  careful  study  showed  the  child 
anaphylactic  to  orange  juice,  which  was  in  her  dietary.  On 
removing  this  the  ears  cleared  up  in  twenty-four  hours  and 
the  child  has  had  no  recurrence  in  one  year. 

2.  An  adult,  about  thirty-five  years  old,  seen  four  years  ago 
during  my  active  service  at  the  Southern  Pacific  Railway  Hos- 
pital for  recurrent  attacks  of  colds,  watery  in  type,  and  serous 
catarrh  of  both  ears.  I  had  Dr.  George  \\'illcutt  open  both 
ear  drums  repeatedly.  He  straightened  a  deflected  septum  and 
removed  the  tonsils  without  effect.  •  The  patient  was  then  in- 
vestigated for  dietary  disturbance  and  was  finally  found  sen- 
sitive to  potatoes.  These  were  removed  from  his  dietary  and 
his  ears  cleared  up.  Two  years  later  a  similar  attack  follow- 
ing eating  potatoes  cleared  up  on  removing  the  cause.  This 
man  had  a  thin,  delicate  skin,  feminine  in  type,  hair  distribu- 
tion also  feminine  in  type,  and  shaved  infrequently.  He  could 
be  classified  as  a  status  lymphaticus  type.  His  case  is  men- 
tioned, as  well  as  the  preceding,  to  illustrate  the  need  of  care- 
ful study  before  operating.  I  am  not  the  only  one  guilty  of 
having  followed  an  opposite  course.  I  might  say  in  extenua- 
tion, I  was  very  early  in  the  protein  sensitization  testing. 

3.  A  boy  of  fourteen  was  put  in  the  hospital  for  removal  of 
his  tonsils,  principally  because  he  had  colds  and  because  he 
was  backward  in  school,  and  the  operation  had  been  advised 
by  the  family  physician.  I  did  not  see  him  until  he  was  under 
the  anesthetic.  Some  cheesy  material  was  found  in  his  ton- 
sils, otherwise  nothing  of  moment  about  either  the  adenoids 
or  tonsils.  The  boy  looked  like  a  little  old  man,  his  face  was 
oldish,  he  had  very  dry  skin,  was  thin,  sex  organs  the  size  of 
a  five-year-old.  He  was  somewhat  backward  in  school,  but 
verv  fond  of  outdoor  sports.  He  only  had  eru])ted  four  of  his 
second  teeth,  and  X-ray  examination  showed  the  congenital 
absence  of  six  of  the  second  teeth  germs,  and  all  the  rest  of  the 
second  teeth  were  unerupted  and  are  scattered  around  in 
various  directions  in  his  jaws.  What  teeth  he  had  are  baby 
teeth  except  as  noted. 

He  was  not  seen  for  several  months  following  tlie  operation, 
when  the  greatest  changes  were  noted.  The  senile  look  had 
disappeared,  the  skin  had  become  normal  in  texture  and  color. 
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sex  organs  normal  for  age,  except  for  feminine  hair  distribu- 
tion. No  change  in  teeth  and  no  change  in  desire  for  study  ; 
twenty  pounds  gain  in  weight.  Whole  pituitary  has  been  given 
with  some  apparent  improvement,  and  some  thyroid,  but  neith- 
er have  been  taken  with  any  regularity,  perhaps  due  to  parental 
indifference  or  lack  of  belief  in  the  necessity  of  treatment. 
Both  parents  show  signs  of  ductless  gland  deficiencies. 

The  results  in  this  case  are  rather  striking  and  unusual, 
especially  the  stimulation  of  growth  of  sex  organs.  The  latter 
is  hard  to  explain  on  any  other  basis  than  either  the  removal 
of  an  infection  in  the  adenoid  or  relief  of  pressure  on  the 
pharyngeal  pituitary  from  the  adenoid.  The  improvement  in 
metabolism  is  probably  based  on  the  removal  of  an  infection 
in  the  tonsil  which  had  a  further  influence  on  a  hereditary 
hypothyroid  subject. 

5.  Boy,  aged  thirteen,  rather  tall  for  his  age ;  unusual  sex 
organ  development.  Blood  picture,  polys.  54  per  cent ;  lymph. 
33  per  cent:  large  monon.  2  per  cent;  eosinoph.  11  per  cent. 
He  gives  a  history  of  asthma,  first  beginning  at  the  age  of  nine 
months,  apparently  following  pneumonia  and  pleurisy  at  this 
time.  The  asthma  has  only  occurred  at  long  intervals  and  cu- 
riously only  when  there  was  a  cat  in  the  house. 

For  three  years  prior  to  September,  1919,  when  Admiral 
Rodman's  fleet  arrived,  there  had  been  no  asthma.  The  gift 
of  a  cat  from  one  of  the  officers  brought  on  violent  asthma. 

On  one  occasion,  three  years  ago,  he  had  a  severe  attack 
of  hives,  following  playing  with  a  cat.  Xo  asthmatic  history 
in  family.  The  history  shows  that  teething,  talking,  walking 
and  school  progress  were  normal.  Xo  apparent  nervousness 
and  the  boy  is  quite  even  tempered.  He  has  lordosis,  flat 
feet,  prominent  scapulae,  long  thorax,  drop  ears,  high  arch, 
palate,  deflected  septum  and  irregularities  in  teeth,  slightly  dr}- 
skin,  unusual  sex  organ  development.  Tonsils  and  adenoids 
have  not  been  removed.  Eating  rolled  oats  gives  him  hives. 
so  his  mother  says,  and  eggs  disagree.  Skin  tests  for  these  are 
negative.  He  was  tested  with  all  foods,  bacteria,  some  pollens 
and  animal  hair,  and  proved  to  be  sensitive  to  cat  hair,  crab, 
veal  and  ray  grass.  He  was  given  immunizing  doses  of  cat 
hair  protein,  the  cat  was  sent  away,  and  as  the  boy  was  appar- 
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ently  thin  for  his  age  and  height,  was  put  on  small  doses  of 
thyroid  extract. 

The  net  result  for  eight  month  is :  Xo  asthma,  infrequent 
colds,  gain  in  weight  of  fifteen  pounds.  Tonsils  and  adenoids 
appear  reduced  in  size  and  without  surgery. 

6.  Boy,  aged  fourteen,  5  feet  3^/4  inches  in  height,  weight 
106  pounds.  Blood  picture :  hemoglobin,  90  per  cent ;  polys. 
42  per  cent;  lymph.  45  per  cent,  lar^e  monon.  3  per  cent,  eosin. 
10  per  cent.  His  mother's  emphatic  announcement  to  me  was 
"all  my  boy's  troubles  have  followed  the  removal  of  the  ton- 
sils !"  The  history  briefly  is :  Was  bald  until  one  year  old. 
Had  frequent  colds.  Tonsils  partly  removed  at  the  age  of 
seven  :  after  that  bronchitis  began  to  develop,  and  severe  sneez- 
ing colds  occurring  with  great  frequency  durmg  the  year.  In 
January,  1919,  he  had  influenza.  Following  this  asthma  de- 
veloped. In  April,  1919,  the  tonsils  and  adenoids  were  re- 
operated,  and  the  lower  turbinates  partly  resected  to  relieve 
the  sneezing  and  asthma,  without  benefit. 

His  mother  says  he  was  slow  in  every  way  except  in  his 
school.  His  personality  was  somewhat  of  a  supercilious  make 
up,  rather  irritating  in  type. 

Examination  showed  a  deflection  of  the  septum  with  hy{>er- 
sensitive  tubercle  of  the  septum,  nothing  else  in  the  nose  and 
throat.  He  had  flat  feet,  lordosis,  prominent  scapulae,  sex  or- 
gans very  much  undeveloped  for  his  age.  He  was  put  on  an- 
terior lobe  pituitary  extract,  grs.  4,  daily.  A  few  days  of  this 
gave  him  some  headache,  insomnia  and  nausea.  The  dose  was 
reduced  to  gr.  y^  daily,  and  in  a  short  time  increased  to  gr.  4. 
Locally  two  drops  of  95  per  cent  alcohol  were  injected  into 
the' tubercle  of  the  septum  (both  sides),  which  seemed  to  re- 
lieve the  sneezing  for  a  few  weeks,  but  returned  in  about  six 
weeks. 

The  pituitary  extract  has  been  continued  to  date  ( seven 
months),  and  the  result  is  that  the  asthma  seems  to  have 
stopped,  the  sneezing  gone  and  the  cold  catching  tendency 
vastly  imiiroved.  He  has  had  but  two  severe  attacks  of  asthma 
during  this  jieriod,  one  of  which  appears  associated  with  eat- 
ing a  lot  of  indigestible  food,  the  other  with  an  attack  of 
l)ronchitis.  Sex  organs  have  begun  to  develop  in  a  very  satis- 
factory way,  disposition  has  improved.     He  is  in  the  hands  of 
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a  gymnasium  teacher,  to  be  taught  proper  breathing  and  ex- 
ercises to  strengthen  his  abdominal  and  back  muscles,  and 
there  is  every  hope  of  making  a  fairly  normal  young  man. 

CONCLUSIONS. 

Physicochemistry  has  to  do  with  the  origin  and  evolution  of 
life,  and  if  the  chemical  actions,  reactions  and  interactions  in 
the  human  body  are  controlled  by  the  various  ductless  glands, 
then  any  alteration  of  the  chemical  interactions  of  the  body 
may  bring  about  disturbances  of  the  body  growth  and  disturb- 
ance of  metabolism. 

Inasmuch  as  the  thyroid  appears  to  be  the  great  regulator 
of  metabolism  and  particularly  of  carbohydrates,  and  as  dis- 
turbances of  metabolism  as  well  as  disturbances  of  the  auto- 
nomic nervous  system  are  outstanding  in  the  anaphylactic  type 
of  individual,  we  believe  such  evidence  of  pathologic  physiol- 
ogy should  influence  the  medical  man  of  today  to  a  more  care- 
ful study  of  the  patient  before  ordering  surgery  directed  to 
the  nose  and  throat,  that  may  result  in  harm  and  do  the  patient 
no  good. 
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XXIII. 

THE   NORMAL   AND    PATHOLOGIC    PXEUMATIZA- 

TIOX  OF  THE  TEMPORAL  BOXE— 

A  REVIEW.* 

By  X'orval  H.  Pierce^  ^l.   D., 

Chicago. 

It  may  seem  to  }ou  rather  extraordinary  that  a  whole  even- 
ing should  be  devoted  to  a  consideration  of  a  single  man's 
work  on  one  subject.  I  feel,  however,  that  the  matter  is  of 
such  vast  importance,  and  is  so  intimately  connected  with  the 
practical,  everyday  work  of  otologists,  that  the  time  will  not 
be  misspent. 

The  work  which  we  are  to  review  was  published  in  1918 
and  consists  of  two  volumes — one  a  volume  of  text  containing 
296  pages;  the  other,  a  volume  of  illustrations  and  111  micro- 
photographs  of  serial  specimens  of  mastoids  on  which  the  con- 
clusions of  Wittmaack  are  ba?ed.  I  have  had  fifty  of  them 
reproduced  for  stereopticon  demonstrations.  The  work  was 
commenced  about  twelve  years  ago  when  Wittmaack  began  to 
accumulate  his  anatomic  material  for  the  study  of  choles- 
teatoma. 

In  order  to  bring  before  your  mind  the  far  reaching  revo- 
lutionary character  of  these  conclusions,  it  will  be  necessary 
for  me  to  recall  to  you  that  up  to  the  time  of  the  appearance 
of  \\'ittmaack's  work  anatomists  divided  the  pneumatic  por- 
tion of  the  temporal  bone  into  three  normal  types:  (1)  The 
pneumatic  mastoid,  (2)  the  mixed  form,  in  which  the  pneu- 
matic structure  was  more  or  less  ecjually  divided  with  the 
spongy  structure  of  the  bone,  and  (3)  the  compact  mastoid,  in 
wdiich  few  or  no  pneumatic  cells  were  present.  This  was  con- 
sidered normal,  just  as  the  color  of  the  various  types  of  irises 
is  considered  normal.  \'ariation  in  the  pneumatic  structure 
was  not  in  any  way  regarded  as  the  result  of  disease. 


*Read  before  the  Chicago  Laryngological  and  Otological  Society, 
January  3,  1921. 
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It  is  true  that  Wittmaack  drew  upon  the  work  of  various 
investigators  in  support  of  his  thesis.  He  accepts  the  mode 
of  pneumatization  as  described  by  Wildermath  and  others  of 
the  vStrasser  school,  in  their  studies  of  the  pneumatization  of 
the  bones  of  birds ;  in  the  pathologic  processes  he  draws  upon 
the  work  of  such  men  as  Bezold.  Siebenmann,  Toubert,  Moure. 
Canapele,  Lombard.  Kanasugi,  Preysing,  Gorke,  Reitschel  and 
others. 

He  divides  the  normal  pneumatization  of  the  temporal  bone 
into  three  stages.  Under  undisturbed  conditions  the  mastoid 
process  at  the  end  of  the  first  or  beginning  of  the  second 
year  consists  of  spongiosa.  From  then  until  about  the  fifth 
year  it  is  a  mixed  spongiosa  pneumatic  structure,  and  from 
then  on  we  have  a  complete  pneumatizing  proceeding.  In  the 
first  period  we  have  the  formation  of  the  cavum,  recessus  and 
antrum.  At  birth  these  cavities  are  filled  with  a  myxomatous 
tissue  which  is  covered  with  cuboid  epithelium.  At  first  there 
is  a  mere  slit  existing  between  this  gelatinous  tissue  and  the 
tympanic  membrane.  Gradually  the  embryonal  tissue  is  ab- 
sorbed or  disappears,  and  the  epithelium  following  it  lines 
the  air  containing  cavities  :  first,  the  cavum,  then  the  recessus 
and  at  last  the  antrum.  Normally  w^hen  this  pneumatization 
is  undisturbed  the  submucous  tissue  consists  of  a  very  thin 
layer  over  the  bone,  and  the  epithelium  changes  from  the 
cuboid  type,  normal  in  the  embryo,  to  the  endotheliated  epithe- 
lium of  one  or  two  cells  in  depth. 

At  the  end  of  the  first  or  beginning  of  the  second  year  the 
second  stage  begins  and  consists  in  the  entrance  of  myxo- 
matous tissue  in  the  marrow  cavities  of  the  underlying 
spongiosa.  The  cells  of  these  cavities  are  absorbed  and  at  a 
given  time  the  epithelium  from  the  antrum  dips  down,  and 
as  it  dips  down  the  my.xomatous  tissue  is  resorbed  until  it 
becomes  the  submucous  layer  with  the  epithelium  covering 
it.  Thus  an  air  sjiacc  is  made.  This  process  goes  on  contin- 
uously by  the  invasion  of  marrow  spaces  by  the  myxomatous 
tissue  until  consecutively  the  air  cells  are  completed  at  the 
end  of  the  fourth  or  beginning  of  the  fifth  year. 

The  third  stage  extends  through  life  and  is  denominated  by 
Wittmaack  as  the  stage  of  interstitial  pneumatization.  This 
consists  of  the  formation  of  small  pneumatic  spaces  communi- 
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eating  with  the  larger  spaces  which  are  formed  in  early  child- 
hood in  the  nodal  points  of  the  network  which  forms  the  cells 
of  the  preexisting  pneumatic  spaces. 

His  conclusions  are:  (1)  The  development  of  pneumatic 
systems  in  the  temporal  bone — that  is,  the  tubal  cells,  the 
tympanic  cells  and  the  mastoid  cells  follows  a  more  fixed  mode 
of  developmental  process  with  far  greater  regularity  than  has 
heretofore  been  believed.  (2)  The  normal  structure  of  the 
pneumatic  process  is  characterized  by  a  far  reaching  ])neu- 
matization  and  not  by  a  sclerosing  process.  The  individual 
peculiarities  in  the  formation  of  the  pneumatic  system  in  later 
life — that  is,  after  the  fifth  year,  is  not  manifested  by  the 
peculiarity  of  the  mastoid  as  a  whole,  but  only  as  an  interfer- 
ence in  the  peripheral  structure  of  the  pneumatic  system.  It 
will  be  seen,  therefore,  that  he  recognizes  but  one  type  of 
normal  mastoid  and  that  is  one  in  which  complete  pneumatiza- 
tions  occur.  The  presence  of  spongiosa  is  a  sign  of  arrested 
development. 

What  is  the  cause  of  this  arrested  development?  And  here 
perhaps  we  have  the  comer  stone  of  Wittmaack's  deductions. 
In  seeking  for  the  cause  of  this  disturbance  of  pneumatization 
he  reasons  that  the  cause  must  primarily  be  searched  for  in 
the  middle  ear  mucosa,  the  osseous  structures  evidently  play- 
ing a  secondary  part  in  the  process  of  pneumatization.  Even 
in  the  normal  process  it  is  quite  evident  that  the  bone  is  sub- 
ordinate to  the  changes  which  are  wrought  in  it  by  the  sub- 
mucous myxomatous  tissue.  It  has  been  known  for  a  long 
time  and  written  about  by  many  authors  that  the  middle  ear 
of  the  newborn  and  sucklings  is  subject  to  a  peculiar  inflam- 
matory process  which  has  been  denominated  the  otitis  media 
of  the  newborn,  otitis  media  concomitans.  etc.  It  is  latent  in 
its  character  and  course  and  is  discovered  most  frequently  at 
the  postmortem  table.  According  to  Solowzow,  over  ninety 
per  cent  of  all  newborn  children  and  infants  are  subject  to 
this  inflammatory  process  in  the  middle  ear.  Preysing,  Gorke, 
Rietschel  and  more  lately  Goft'err  have  extensively  investi- 
gated this  form  of  otitis  media.  The  frequency  with  which 
it  is  found  in  children  or  infants  rendered  it  difficult  for  W'itt- 
maack  to  secure  a  large  number  of  undoubtedly  nomial  tem- 
poral bones  in  the  first  year  of  life.     Much  more  easily  could 
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temporal  bones  with  this  inflammatory  process  of  the  mucous 
membrane  be  secured.  He  concludes  that  the  process  is  not 
physiologic  but  is  undoubtedly  a  pathologic  condition,  and  this 
view  is  supported  by  the  presence  of  pus  in  the  cavities  of  the 
middle  ear  and  the  known  anatomic  changes  in  the  mucosa. 
These  anatomic  changes  have  been  especially  studied  by  Gorke 
and  Rietschel,  and  they  agree  that  there  are  two  definite  types, 
a  plastic  and  an  exudative  form,  and  W'ittmaack  suggests  as 
a  result  of  his  investigations  that  these  may  be  divided  into 
a  latent  insidious  type  and  a  more  acute  form  with  a  rela- 
tively rapid  course.  To  these  forms  Wittmaack  adds  the 
hyperplastic  changes  in  the  plastic  otitis  media  and  an  atro- 
phis  form  with  an  exudate.  It  is  evident  that  in  the  majority 
of  cases  we  have  a  mixed  type  of  these  pathologic  changes. 
The  pure  type  of  the  first  group  is,  however,  clinically  without 
symptoms  and  is,  therefore,  unsuspected  during  life.  How 
this  can  aftect  the  pneumatization  will  appear  later. 

The  cause  of  this  latent,  symptomless,  insidious  form  of 
inflammation  was  ascribed  first  by  AschotT  to  the  aspiration 
of  amniotic  liquor,  vernix  or  meconium  into  the  tube  and  then 
into  the  cavum.  The  entrance  of  this  irritant  may  occvir  in 
fetal  life  (aspiration  of  amniotic  liquor),  or  during  the  time 
of  birth  (aspiration)  of  amniotic  liquor,  vernix  and  meco- 
nium). The  pollution  of  the  cavum  with  amniotic  liquor  is. 
according  to  Aschoflf,  the  cause  of  the  presence  of  leukocytes 
in  the  cavum  of  the  newborn.  According  to  this  view,  otitis 
media  neonatorum  is  not  an  infectious  process,  but  rather  a 
reaction  to  a  foreign  body.  It  does,  however,  according  to 
Hartmann  and  other  authors,  render  the  structures  more  dis- 
posed to  bacterial  invasion.  This  is  in  agreement  with  the 
frequency  with  which  bacteria  are  found  in  tiie  exudate  of  th'* 
middle  ear  of  newborn  children.  However,  the  foreign  bodv 
reaction  with  sterile  exudate  may  elTect  changes  in  the  mucosa 
which  will  interfere  with  or  check  i)neumatization.  In  fact, 
Preysing  in  a  great  number  of  all  ears  which  he  examined  in 
the  newborn  found  an  exudate  which  was  sterile.  Among  the 
infected  cases  the  pneumococcus  was  by  far  the  most  fre- 
quently found.  The  changes  wrought  by  the  inflammatory 
process  in  the  mucosa  are  characterized  by  a  more  or  less  in- 
tensive infiltration  of  the  superficial  layers  of  the  mucosa  and 
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the  epithelium  with  round  cells,  dilatation  of  the  blood  cells 
and  production  of  an  exudate  containing*  more  or  less  pus 
corpuscles.  The  epithelial  strata  is  changed  to  an  extent  that 
the  ciliated  epithelium  (forming  the  tube)  is  found  in  places 
far  removed,  in  the  recessus  and  even  in  the  antrum,  areas 
in  which  the  ciliated  epithelium  is  never  found  in  normal  con- 
ditions. On  this  point  W'ittmaack  differs  from  Preysing  and 
Gorke.  His  conclusion,  based  on  a  study  of  a  large  amount 
of  material,  is  that  the  extension  of  ciliated  epithelium  over 
the  mucosa  of  the  middle  ear  must  be  regarded  as  a  patho- 
logic process.  He  has  proven  by  experiments  on  the  lower 
animals — rabbits,  cats,  etc. — by  his  production  of  a  purulent 
inflammation  in  the  ear  that  he  can  produce  a  spreading  of 
ciliated  epitheHum. 

The  normal  e])itheHum  of  late  fetal  or  early  infantile  life 
in  the  cavum  is  cuboidal-in  character,  which  changes  under 
normal  conditions  to  the  epithelioid  type.  The  persistence  of 
the  cuboidal  epithelium  and  the  presence  of  ciliated  epithelium 
Wittmaack  regards  as  a  mark  of  pathologic  changes.  The 
persistence  of  the  cuboidal  and  ciliated  epithelium  coincides 
with  other  evidences  of  pathologic  conditions  in  specimens 
showing  interference  with  pneumatization,  to  a  degree  that 
suggests  that  his  views  are  correct.  Moreover,  these  abnor- 
mal epithelial  types  are  not  present  in  normal  pneumatization. 

Allowing  for  a  relatively  broad  individual  latitude  in  nor- 
mal regression  of  the  submucous  tissues,  there  comes  a  time 
in  the  third  to  the  fourth  month  where  a  normal  type  may 
be  differentiated  from  an  abnormal  type.  There  can  be  no 
doubt  that  in  the  presence  of  the  inflammatory  process  under 
consideration  the  superficial  layers  of  the  mucosa  and  the 
deep  subepithelial  myxomatous  tissue  shows  no  tendency  to 
regression  but,  on  the  contrary,  displays  a  tendency  to  thicken. 
Wittmaack  dift'ers  from  Preysing  in  this  regard  and  criticises 
one  of  his  illustrations  which  Preysing  displays  as  a  normal 
mucosa  as  being  evidently  an  abnormal  condition  dependent 
upon  an  inflammatory  process.  Wittmaack  believes  that  a  nor- 
mally developed  mucosa  cannot  be  differentiated  into  various 
layers,  and  when  this  is  possible  it  is  due  to  disease. 

We  have,  then,  the  persistence,  more  or  less  complete,  of 
the  embryonal  subepithelial  myxomatous  tissue,  but  undoubt- 
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ed!y  a  proliferation  of  the  same.  We  have  then  an  exquisitely 
hyperplastic  mucosa  rich  in  blood  vessels.  The  superficial 
layer  under  the  epithelium  shows  marked  infiltration  with 
round  cells.  Also  there  is  a  typical  formation  of  lymph  folli- 
cles. This  thickening  of  the  subepithelial  tissue  is  especially 
to  be  found  in  the  niches  of  the  cavum  and  recessus.  Another 
change  which  is  characteristic  of  this  condition  is  the  forma- 
tion of  granulation  nodules. 

The  point  is  made  by  \\'ittmaack  that  this  inflammatory 
process  causes  the  total  or  partial  arrest  of  the  recession  or 
disappearance  of  the  myxomatous  embryonal  tissue.  This 
does  not  occur  in  a  regular  manner  over  the  entire  surface, 
but  in  a  very  irregular  manner  depending  largely  upon  the 
inflammatory  intensity  at  a  given  point.  It  can  be  readily 
understood  how  bridges  of  membrane  may  thus  be  formed  by 
an  incomplete  resorption  or  abnormal  strands  of  tissue,  espe- 
cially in  the  recessus  epitympanicus  and  about  the  foot  of 
the  stapes — anywhere  where  there  are  sharp  corners  and  de- 
pressions. 

Granting  that  the  inflammatory  process  causses  persistence 
of  the  thick  subepithelial  portion  of  the  mucosa  represented 
largely  by  a  hyperplastic  type  derived  from  the  former  myxo- 
matous tissue,  and  remembering  the  manner  in  which  the  epi- 
thelium follows  the  myxomatous  tissue  into  the  marrow  spaces 
of  the  bone,  it  can  be  readily  understood  how  the  process  of 
pneumatization  is  arrested.  It  seems  that  the  subepithelial 
tissue  is  deprived  of  its  power  of  invading  the  marrow  spaces, 
and  where  this  does  occur  in  a  limited  manner  the  epithelium 
has  no  power  of  penetrating,  biU  remains  as  a  level  layer  on 
the  thickened  submucous  tissue. 

He  concludes,  first,  divergences  from  the  normal  structure 
of  the  mastoid  depend  without  exception  u])on  typical  pro- 
cesses in  consequence  of  changes  in  the  character  of  the 
mucosa  in  the  first  and  second  years  of  life. 

Second,  the  changes  in  the  character  of  the  mucosa  may 
be  grouped  under  the  hyperplastic  and  fibrous  types. 

Third,  the  hy]:)crplastic  type  develops  from  a  latent  insidious 
plastic  inflammatory  process  in  the  mucosa. 

Fourth,  the  fibrous  type  depends  on  an  acute  exudative  in- 
flammatory process. 
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Fifth,  whether  disturbance  of  the  pneumatization  is  partial 
or  complete  depends  upon  the  intensity  of  the  changes  in  the 
mucosa. 

Sixth,  every  type  of  disturbance  of  pneumatization  gives  a 
typical  structure  picture  of  the  mastoid — 

I.  Complete  arrest  of  pneumatization. 

a.  By  hyperplastic. 

b.  By  fibrous  mucosa. 

II.  Partial  arrest  of  pneumatization. 

a.  In   the    hyperplastic    inflammation    (severe,    inter- 

mediate and  light  grade). 

b.  By  fibrous  mucosa  (prolonged  pneumatization). 
Seventh,    the    concurrence    of    hyperplastic     with    fibrous 

changes  in  the  mucosa  occur  with  relative  frequency  and  lead 
to  mixed  forms  of  structure  types,  sometimes  with  one  and 
sometimes  with  the  other  component  predominating. 

What  relationship  does  pathologic  pneumatization  bear  to 
changes  in  the  tympanic  membrane?  As  the  tympanic  mem- 
brane is  the  one  visible  portion  of  the  otic  structures,  it  is 
interesting  and  important  to  know  whether  the  changes  in 
this  membrane  bear  any  relationship  to  pathologic  pneumati- 
zation. \Mttmaack  is  unable  to  say  at  the  present  time  just 
what  relationship  slight  and  moderate  anomalies  in  the  tym- 
panic membrane  bear  to  the  pneumatization  process.  This 
is  readily  understo'od  when  we  remember  that  changes  occiir 
rapidly  in  the  tympanic  m.embrane  after  death.  He  believes, 
however,  that  he  is  safe  in  saying  that  the  manubrium  in  the 
otoscopic  examination  lies  in  a  course  that  is  nearer  to  the 
posterior  external  auditory  canal  than  in  normal  cases  and 
the  circumference  of  the  tympanic  membrane  appears  more 
oval  and  is  smaller  than  normal  in  cases  of  disturbance  of 
pneumatization.  In  other  words,  the  infantile  type  of  the 
tympanic  membrane. persists.  Changes  in  the  tA-mpanic  mem- 
branes themselves  may  or  may  not  have  a  relationship  to  the 
character  of  the  mucosa  within  the  cavum.  He  points  out, 
however,  that  slight  diffuse  and  regular  cloudiness  of  the  tym- 
panic membrane  with  a  diminution  in  the  luster  is  an  indica- 
tion of  disturbance  of  pneumatization,  together  with  the  other 
changes  in  the  mucosa  which  accompanies  these  disturbances. 
This  cloudiness  is  due  to  increase  in  the  cuticle  laver  of  the 
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tympanic  membrane  and  the  decreased  luster  is  due  to  a  great- 
er desquamation  of  the  superficial  layers.  The  cuticle  layer 
of  an  entirely  normal  adult  consists  of  a  single  layer  of  per- 
fectly flat  epithelium  and  this  gives  a  bright  luster.  In  hyper- 
plastic changes  of  the  mucosa  we  often  find  the  deep  cuticle 
layers  composed  of  cuboid  cells.  The  subepithelial  layers  show 
a  thicker  and  richer  vascularity.  The  superficial  layers  of 
epithelium  are  raised  in  lamella,  which  give  them  a  rougher 
surface.  This  gives  the  cloudiness  and  lack  of  luster  of  the 
tympanic  membrane  on  otoscopy.  This  is  a  normal  condition 
in  the  first  period  of  development  and  reaches  frequently  into 
the  second  period.  In  this  way  it  is  explained  why  in  suck- 
lings and  small  children  we  seldom  find  a  tympanic  membrane 
with  the  luster  of  the  adult  tympanic  membrane.  We  very 
frequently  find  by  otoscopy  atrophy  of  the  tympanic  mem- 
brane in  connection  with  the  fibrous  changes  in  the  mucous 
membrane  with  complete  or  marked  arrest  of  pneumatization. 
This  is  due  to  the  arrest  of  the  membrana  substantia  propria. 

Abnormalities  in  the  tympanic  membrane  are  associated  with 
arrested  pneumatization  indicated  by  spotting  of  the  tympanic 
membrane  by  areas  of  thickening  associated  with  areas  of 
atrophy,  the  areas  of  thickening  appearing  as  whitened  island-^, 
while  the  areas  of  atrophy  give  a  darker  tone  to  their  translu- 
cence  and  the  color  of  the  membrane  within  the  tympanic 
cavity. 

Calcareous  deposits  in  the  tympanic  membrane  are  not  asso- 
ciated with  changes  in  pneumatization.  Peripheral  cloudiness 
of  the  tympanic  membrane  is  frequently  associated  with 
changes  in  the  mucosa  accompanying  pathologic  pneumatiza- 
tion. 

What  is  the  relation  of  pathologic  pneumatization  to  th.e 
accessory  mucous  membrane  bands  and  folds?  It  is  known 
that  in  the  recessus  epitympanicus  is  found  a  number  of  liga- 
ments and  duplicatures  of  the  mucosa.  \\'ittmaack  attempts 
to  answer  the  question.  What  is  the  absolutely  normal  ana- 
tomic content  of  the  epitympanic  space?  If  we  confine  our- 
selves; to  the  temporal  bone  with  a  completely  undisturbed 
development  we  can  say  that  in  the  recessus  we  find,  besides 
the  two  folds,  the  ligamentum  malei  externum  sive  laterale. 
the  ligamentum  malei  superior  and  the  ligamentum  malei  anti- 
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cum.  Occasionally  one  or  the  other  of  these  ligaments  is 
lacking.  Especially  is  the  ligamentum  malei  superior  incon- 
stant. It  is  absent  with  relative  frequency  in  high  tegmens 
and  well  developed  pneumatic  cells. 

When  the  bones  are  examined  at  a  time  when  the  myxo- 
matous tissue  is  not  yet  completely  absorbed,  the  anlage  of 
these  ligaments  can  be  discerned  within  the  tissue  in  the  form 
of  fibrillary  strands  and  presents  a  resistance  to  the  ingrowing 
epithelium  similar  to  that  displayed  by  the  ossicles. 

The  development  of  the  inconstant  socalled  accessor^-^  folds 
frequently  occurs  from  the  incomplete  absorption  of  the  sub- 
epithelial tissue.  In  this  way  small  bridges  of  tissue  or  sheets 
of  tissue  originate,  reaching  from  one  wall  to  the  other  of  the 
epitympanic  space.  Zuckerkandl  has  previously  described  the 
development  of  accessory  folds  in  a  similar  manner. 

The  arrest  of  pneumatization  in  the  mastoid  has  a  tendency 
to  draw  the  sigmoid  sinus  forward,  a  very  practical  fact  to 
remember  in  our  operations  on  such  cases.  Especially  note- 
worthy is  the  protocol  in  one  of  his  cases  (Xo.  38),  in  which 
complete  arrest  of  pneumatization  is  pictured,  and  where  the 
displacement  forward  of  the  sigmoid  sinus  is  most  marked. 

In  summing  up  the  relationship  which  arrested  pneumatiza- 
tion bears  to  other  parts  of  the  temporal  bone,  we  find : 

1.  There  undoubtedly  exists  a  certain  relationship  between 
pathologic  pneumatization  and  certain  anomalies  of  the  tym- 
panic membrane,  lusterlessness.  cloudiness,  atrophies,  scars, 
etc. 

2.  Changes  in  the  tympanic  membrane  cannot  be  regarded 
as  alwavs  constant  accompaniments  of  pathologic  pneumatiza- 
tion. 

3.  In  entirely  normal  pneumatized  temporal  bones  we  find 
only  the  constant  ligaments  in  the  epitympanic  space.  •  The 
development  of  accessory  folds  is  a  sign  of  pathologic  pneu- 
matization. 

4.  The  displacement  forward  of  the  sigmoid  sinus  is  found 
in  pathologic  pneumatization.  The  higher  grades  of  displace- 
ment only  with  the  worst  form  of  disturbance  of  pneumatiza- 
tion. 

5.  The  persistence  and  unusual  breadth  of  the  fissures  is 
an  accompaniment  of  pathologic  pneumatization. 
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It  is  apparent  that  the  work  of  W'ittmaack  explains  many 
hitherto  unexplained  problems.  It  explains,  for  instance,  the 
socalled  chronic  catarrhal  otitis  media  which  arises  from  ap- 
parently no  cause  and  which  has  been  explained  on  the  hypoth- 
esis of  an  acute  diathesis  or  a  catarrhal  inflammation.  It 
explains  the  chronic  tubotympanal  inflammation,  or  at  least 
places  these  conditions  in  an  entirely  new  light. 

The  more  important  conclusions  as  regard  the  relation  of 
arrested  pneumatization  to  inflammatory  disease  of  the  ear 
may  he  summed  up  as  follows : 

I.  Practically  all  severe  forms  of  suppurative  middle  ear 
involvement  develop  in  temporal  bones  with  pathologic  pneu- 
matization insofar  as  this  depends  on  continuous  extension 
from  the  tube. 

II.  Chronic  middle  ear  suppuration  exists  on  the  basis  of 
com]:)lete  arrested  pneumatization.  or  the  severest  forms  of 
disturbance  of  pneumatization.  with  niarkedly  hyperplastic 
mucosa  and  develops  in  the  child: 

A.  Chronic  suppuration  of  the  mucosa  on  the  ground  of  the 
acute  exacerbations  of  the  suckling. 

B.  The  chronic  cholesteatoma  supiniration,  either  (a)  after 
acute  necrosing  otitis  through  ingrowth  of  the  epithelium  in 
consequence  of  large  peripheral  defects  of  the  tympanic  mem- 
brane, or  (b)  as  an  insidious  process  with  intake  of  the  pars 
tensa  after  sequestration  of  the  antrum  recessus  from  the  cavo- 
tubal  cavity  in  consequence  of  adhesions  from  Shrajineil's 
membrane,  or  an  atrophy  above,  or  adhesions  above  or  below 
the  posterior  folds;  (c)  middle  ear  suppuration  with  epithe- 
lization  or  combination  recessus  cavum  and  cavum  choles- 
teatoma sui)]niration  and  a  combination  of  the  process  which 
leads  to  cholesteatoma  formation. 

III.  The  form  which  the  chronic  suppuration  and  its  course 
l)ursues  is  ])reordained  by  the  anatomic  changes  within  the 
several  cavities  of  the  middle  ear  before  the  appearance  of 
the  clinical  symptoms.  Also,  the  secondary  and  end  processes, 
such  as  the  extent  of  perforation,  epidermization,  polyp  for- 
mation, scarring,  etc..  depend  Ujion  a  preformed  anatomic 
substratum. 

I\'.  The  acute  middle  ear  suppurations  dcveU^p  with  pre- 
dflection   in    medium    and   lighter    grades   of    disturbance   of 
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mucosa  and  corresponding  character  of  the  mucous  mem- 
brane. 

\'  The  greater  the  hyperplasia,  the  thicker  the  epithelium, 
and  the  less  the  pneumatization,  the  greater  is  the  tendency 
toward  the  occurrence  of  acute  inflammatory  processes  and 
eventually  a  protracted  course,  and  the  less,  on  the  contrar)-, 
is  the  tendency  to  frank  mastoiditis  and  vice  versa. 

\"I.  The  character  of  the  secretion  in  an  acute  otitis  media 
stands  in  direct  relationship  to  the  character  of  the  mucosa. 
Thick,  highly  hyperplastic  mucosa  with  ciliated  epithelium  is 
especially  apt  to  produce  a  mucous  or  mucopurulent  secretion. 
Shght  hyperplasia  with  flat  epithelium  gives  thick,  purulent, 
tenacious  secretion.  Fibrous  changes  predispose  to  a  thin 
fluid,   serous   or   seropurulent   secretion. 

\'\\.  Xormall}-  pneumatized  temporal  bones  are  most  fre- 
quently infected  in  acute  middle  ear  disease  with  resulting 
frank  mastoiditis. 

\TII.  ^liddle  ear  inflammations  of  tubercular  and  luetic 
character  exist  on  the  anatomic  substrata  of  the  mucous  mem- 
brane and  its  accompanying  disturbance  of  pneumatization. 
Their  course  depends  also  on  the  changes  in  character  of  the 
mucosa  as  it  occurs  in  the  course  of  pneumatization. 

The  relation  which  pathologic  pneumatization  bears  to  endo- 
cranial  complications  is  most  interesting  and  important.  In 
the  pictures  which  I  shall  cause  to  be  thrown  on  the  screen 
you  will  find  how  frequently  abnormal  vascular  communica- 
tions persist  between  the  abnormal  mucosa,  the  meninges,  the 
bulb  of  the  jugular  and  the  sigmoid  sinus. 

It  would  be  impossible  to  give  a  complete  account  of  the 
monumental  work  performed  by  Wittmaack.  We  must  be 
content  with  this  short  and  incomplete  sketch. 

Before  closing  I  must,  however,  accentuate  the  very  kernel 
of  Wittmaack's  deductions,  namely,  that  nearly  all  inflamma- 
tor}'  diseases  of  the  middle  ear,  in  their  genesis,  nature  and 
course  are  dependent  in  certain  anatomicodevelopmental 
changes  in  structure  of  the  mucosa  and  osseous  structures  of 
the  ear.  Most  of  these  alterations  in  structure  are  caused  by 
a  latent,  insidious,  inflammator}^  process  which  occurs  in  early 
life.  In  other  words,  if  in  late  life  an  individual  develops 
middle  ear  inflammation   (catarrhal)   with  adhesions,  fixation 
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of  the  sta})es.  etc.,  or  the  special  suppurative  type  of  inflam- 
mation is  predestined  when  the  occasional  cause  arrives  by 
the  changes  which  have  occurred  in  the  first  years  of  that 
individual's  infancy.  On  this  fundamental  principle  he  has 
erected  a  plausible,  logical  structure  which  must  be  proved 
or  disproved  by  future  investigations.  True,  there  are  dis- 
crepancies, and  here  and  there  we  discover  findings  and  con- 
clusions which  are  susceptible  of  quite  ditTerent  interpreta- 
tions, but  on  the  other  hand  he  throws  light  on  many  dark 
comers  of  otology  and  explains  in  a  logical  manner  many 
points  of  pathogenesis  which  have  heretofore  been  merely 
surrounded  with  meaningless  words. 


XXIV. 

SARCOMA  OF  THE  MASTOID. 

By  Harry  Frtedp:x\vai,d.  ]\I.D.,  and  Joseph  I.  KhmlEr,,  M.D., 

Baltimore. 

Malignant  tumors  of  the  middle  ear  and  mastoid  are  very 
rare.  This  is  especially  true  of  sarcomata.  Haug^  found 
only  fifteen  cases  of  malignant  growth  of  the  middle  ear 
and  neighboring  structures  in  all  the  literature  written  during 
the  period  of  twenty  years  from  1870  to  1890,  while  Xeuhart- 
could  find  only  eight  cases  published  in  the  United  States  up 
to  1918.  Bezold"  observed  one  case  of  sarcoma  in  a  series 
of  't^21'7  cases  of  ear  diseases.  In  the  records  of  the  London 
Hospital.''  averaging  200.000  general  patients  per  annum  for 
a  period  of  ten  years,  not  a  single  one  occurred.  There  was 
no  case  found  in  the  ear  clinic  of  \ienna''  among  10,157 
patients. 

Some  of  the  latest  textbooks  on  diseases  of  the  ear,  such  as 
Kerrison,"  Barnhill,"  and  Politzer/  make  no  mention  of  sar- 
coma, while  Dench,-'  Urbantschitsch^"  and  Ballenger^^  refer 
to  it  briefly  under  the  dilTerential  diagnosis  of  such  conditions 
as  retroauricular  abscesses. 

While  carcinoma  occurs  more  frequently  after  the  age  of 
fortv.  and  sarcoma  in  the  young,  yet  several  cases  of  car- 
cinoma have  been  reported  in  very  young  persons  by  Alexan- 
der.'- Knap])''  and  Xager.'-*  On  the  other  hand,  Milligan^'' 
reported  a  case  of  angiosarcoma  in  a  patient  sixty-three  years 
of  age. 

In  1898  IJrose"'  reported  a  case  of  sarcoma  in  a  child  three 
and  a  half  years  of  age.  Patient  had  slight  pains  in  the  ear 
for  six  months  without  otorrhea.  Then  a  growth  appeared 
in  the  canal  with  very  offensive  discharge.  It  was  looked  upon 
as  an  ordinary  polypus  and  removed,  but  it  recurred  very 
quickly.  This  procedure  was  repeated  several  times  until  the 
mastoid  became  greatly  enlarged.  There  was  neither  fever 
nor  other  ill  health.  An  operation  for  simple  mastoid  was 
undertaken ;   neither  pus   nor  cheesy   matter   was    found,   but 
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instead  a  soft  reddish  gray  fleshy  mass  which  upon  compres- 
sion yielded  a  pale  grayish  white  juice.  This  mass  was  easily 
removed  with  a  sharp  curette.  Bleeding  was  not  severe.  The 
tumor  filled  the  mastoid  cavity,  antrum  and  ear  canal  and  was 
completely  cleaned  out.  It  recurred  very  quickly,  and  signs 
of  new  growth  were  observed  at  the  end  of  one  week.  The 
facial  nerve  soon  became  paralyzed.  Dysphagia  and  aphonia 
developed.  Patient  died  nine  months  after  the  first  symptoms 
appeared.  Microscopically  the  growth  proved  to  be  round  and 
spindle  cell  sarcoma. 

Christinneck^'  reported  two  similar  cases  in  1894  and  1896. 
Another  case  reported  by  Haug^^  in  1894  was  that  of  a  girl 
eighteen  years  of  age  with  a  chronic  otorrhea  of  fifteen  years' 
standing.  The  canal  was  filled  with  granulations  which  were 
removed  with  profuse  bleeding.  These  granulations  recurred 
in  great  masses,  involved  the  surrovuiding  tissues  and,  in  six 
months'  time,  extended  to  the  lower  maxilla.  The  mass 
became  ulcerated  and  discharged  pus.  Masses  of  tumor  also 
made  their  appearance  in  the  mouth  and  nose.  The  hearing 
became  very  bad.  The  facial  nerve  was  not  attacked.  Xo 
sound  could  be  heard  upon  catheterization  of  the  eustachian 
tube  on  the  atTected  side.  The  submaxillary  glands  were  en- 
larged. An  operation  r^-as  performed  nine  months  later,  name- 
Iv,  a  thorough  exenteration  of  the  tumor  masses.  There  was 
no  excessive  bleeding.  Recurrence,  however,  was  rapid.  Men- 
ingitis developed  and  the  patient  died  two  months  after  oper- 
ation. On  pathologic  examination  the  growth  was  found  to 
be  a  small  round  cell  sarcoma. 

Kipp^"  in  1902  reported  a  case  of  a  boy  five  years  of  age 
with  a  chronic  otitis  media  and  polypi  of  several  months'  dura- 
tion. He  was  treated  for  three  weeks,  when  the  mas- 
toid became  involved  and  an  operation  was  necessary.  On 
opening  the  mastoid  a  large  cavity  above  and  in  front  of  the 
tip  was  found,  filled  with  granulations  of  large  size  and  green- 
ish color.  The  cavity  extended  far  in  towards  the  pharynx. 
The  bone  was  found  exceedingly  soft.  A  radical  mastoid  was 
performed.  From  every  part  of  the  wound  there  was  an  un- 
usually rapid  and  very  abundant  growth,  which  was  again  re- 
moved three  months  later.  This  procedure  was  repeated  sev- 
eral times,  when  the  patient  began  to  complain  of  severe  pain 
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in  the  head.  Paralysis  of  the  facial  nerve  followed,  optic 
neuritis  also  became  evident  and  the  growth  assumed  a  ver\^ 
large  size.  The  patient  died  six  months  after  operation.  The 
tumor,  removed  after  death,  weighed  six  pounds,  eight  ounces 
and  measured  2S  inches  in  circumference.  Microscopically  it 
proved  to  be  a  small  round  cell  sarcoma. 

In  1903  Dench-"  reported  a  case  of  endothelial  sarcoma 
occurring  in  a  child  of  eighteen  months,  with  paralysis  of  the 
sixth  nerve.  X-ray  therapy  was  applied,  with  temporary  dis- 
appearance of  the  tumor.  The  patient,  however,  died  ten 
weeks  later  from  recurrence.  This  case  was  not  operated 
upon. 

One  case  of  carcinoma  has  been  reported  by  TreiteP^  and 
Danziger,--  which  followed  closely  upon  an  attack  of  influ- 
enza. A  history  of  trauma  from  four  weeks  to  nine  months 
before  onset  of  symptoms  was  noted  in  two  cases  reported  by 
Milligan.-"'  All  the  reported  cases'  resulted  in  death  within 
one  year  from  the  time  the  growth  appeared  except  a  case 
published  by  Tobey,'-*  which  was  seen  four  years  after  opera- 
tion with  no  signs  of  recurrence. 

Chronic  otitis  media  is  not  necessarily  present,  but  on  the 
contrary,  sarcoma  has  usually  been  found  in  previously  healthy 
ears.  As  a  rule  the  beginning  is  unattended  by  any  marked 
symptoms,  but  as  soon  as  the  canal  is  perforated  there  is  a 
fetid  discharge  with  the  formation  of  polypi  and  granulations 
filling  out  the  entire  canal  and  extending  into  the  mastoid, 
causing  softening  and  destruction  of  the  bone  cells.  These 
soon  break  down  and  fluctuation  results.  This  has  been  mis- 
taken for  retroauricular  abscess.  The  origin  of  the  tumor  can 
rarely  be  ascertained,  as  it  grows  very  rapidly  and  infiltrates 
the  neighboring  tissues.  According  to  Schwartze,-^  it  may 
arise  from  the  mucous  membrane  of  the  middle  ear  or  from 
the  antrum  and  then  involve  the  entire  mastoid,  the  j^arotid 
gland  and  eventually  extends  down  the  neck. 

The  superficial  tissue  ulcerates,  while  deeper  down  it  in- 
volves the  facial  nerve,  penetrating  into  the  temporal  fossa 
and  resulting  in  death  from  six  to  eight  months  after  onset. 
The  granulations  when  removed  cause  more  or  less  bleeding 
and  there  is  rapid  recurrence.  Histologically  round  and  spin- 
dle cell  sarcoma  is  the  type  commonly  found. 
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The  case  we  wish  to  report  occurred  in  a  man  42  years  of 
age,  well  built,  a  singer  by  profession,  who  sought  medical 
aid  November  5,  1918,  on  account  of  a  slight  reduction  in 
hearing  in  the  left  ear.  The  family  history  was  negative.  He 
is  married  and  has  four  children.  There  was  no  history  of 
tuberculosis    or   cancer   in    the    family. 

Past  history:  Patient  had  had  a  facial  paralysis  on  the 
right  side  three  years  before,  of  which  he  still  presents  some 
evidence.  He  remembers  no  other  serious  illness  during  his 
entire  life.  Patient  had  been  examined  by  one  of  us  six 
months  previously  and  found  to  be  in  perfect  health  except 
for  a  slight  lar}-ngitis,  which  cleared  up  very  quickly  under 
treatment.  During  the  epidemic  of  Spanish  influenza  of  1918 
he  suffered  a  rather  severe  attack  with  no  ear  complications 
at  the  time,  but  upon  recovery  claims  to  have  noticed  a  defect 
in  hearing  in  the  left  ear  which  still  persists.  He  has  neither 
pain  nor  discharge  from  the  ear.  Neither  has  he  lost  weight. 
At  this  time,  three  months  after  his  illness,  he  has  recuperated 
perfectly. 

Upon  examination  the  right  ear  is  found  normal.  The  left 
ear:  The  auricle  is  of  the  same  size  as  the  right.  Half  way 
in  the  canal  a  perfectly  round  fibromalike  mass  is  seen  filling 
out  a  little  over  two-thirds  of  its  lumen  and  is  attached  to  the 
posterior  wall  by  a  rather  broad  pedicle.  Through  a  small 
speculum  the  tympanic  membrane  can  be  seen  to  be  intact. 

Hearing  test :  With  "A"  tuning  fork.  Weber  to  the  left, 
Rinne  positive  both  sides,  Schwabach  lengthened  five  seconds 
on  the  left  side ;  C'-,  C*  tuning  forks  and  Galton  whistle  heard 
perfectly  on  both  sides  ;  whisper  heard  at  eighteen  inches  on 
left;  watch  heard  only  three  inches  on  the  left  and  eighteen 
inches  on  the  right. 

Looking  upon  the  growth  as  a  simple  fibroma,  it  was  re- 
moved with  cold  snare.  Bleeding  was  so  profuse  that  a  sus- 
jMcion  of  malignancy  arose,  and  much  to  our  surprise  the 
microscopic  section  showed ''spindle  cell  sarcoma."  The  growth 
recurred  cpiickly  and  filled  up  the  entire  canal.  The  patien*^ 
began  to  complain  of  slight  pains  in  the  ear  and  mastoid  re- 
gion, although  there  was  very  little  swelling  and  tenderness. 
There  was  a  fetid  discharge  of  bloody  and  purulent  matter. 
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The  operation  was  delayed  for  two  months  on  account  of  the 
indecision  of  the  patient. 

On  January  2,  1919,  two  X-ray  plates  taken  gave  the  fol- 
lowing information :  "There  is  an  absence  of  bone  destruction 
in  the  auditory  canal,  the  upper  mastoid  cells  present  but  hazy, 
the  lower  cells  are  absent,  and  in  their  stead  there  is  a  large 
area  of  lessened  density."  Diagnosis  given  by  roentgenologist 
was  as  follows:  "There  has  been  destruction  of  mastoid  cells 
from  some  cause,  either  mastoiditis  or  malignant  tumor." 

The  operation  was  performed  Januar}^  7,  1919,  three  months 
after  onset.  An  incision  was  made  as  in  simple  mastoid  oper- 
ation •  the  periosteum  .was  found  normal ;  the  cortex  was  very 
thin.  The  cells  of  the  mastoid  process  and  antrum  were  de- 
■  stroyed  and  replaced  by  masses  of  tumor  ,ind  an  exudate  of 
a  pale  yellowish  color  filling  out  its  lower  half.  The  growth 
did  net  extend  into  the  aditus,  and  therefore  the  middle  ear 
was  not  explored.  The  dura  over  the  posterior  fossa  was 
found  exposed.  The  lateral  sinus  wall  was  so  eroded  that 
while  cleaning  off  tumor  masses  from  its  surface  there  was 
profuse  bleeding.  Otherwise  there  was  little  bleeding  during 
the  operation.  The  posterior  wall  of  the  auditory  canal  was 
partly  removed.  The  entire  cavity  was  packed  with  gauze 
and  dressed  as  usual. 

The  dressings  were  changed  on  the  fourth  day.  There  was 
no  bleeding,  but  a  fetid  discharge  was  found.  Patient  was 
subsequently  dressed  daily  and  the  odor  disappeared  quickly. 
Recovery  was  slow,  the  wound  closing  in  three  and  one-half 
months.  The  auricle  became  much  enlarged  soon  after  the 
operation,  swelling  subsiding  slowly  and  by  the  time  the  wound 
was  healed  the  auricle  had  returned  to  normal  size.  The  canal 
was  still  very  much  narrowed  and  a  minimal  discharge  was 
present.     This  also  disappeared  three  months  later. 

The  patient  was  last  seen  in  April,  1921,  more  than 
two  years  after  operation.  He  has  had  no  recurrence 
and  is  apparently  in  good  health.  Hearing  is  the  same  as 
when  he  was  first  examined.  He  has  been  carefully  examined 
by  competent  internists  and  neurologists,  and  metastasis  have 
not  been  discovered.  There  has  been  no  facial  paralysis  on 
the  side  of  the  tumor. 

This  case  is  of  especial  interest  for  the  following  reasons : 
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First,  it  is  the  only  case  on  record  where  the  origin  is  definitely 
known  to  be  somewhere  in  the  mastoid  cells.  Second,  it  fol- 
lows closely  upon  an  attack  of  influenza.  Third,  this  case  has 
survived  a  period  of  more  than  two  years   and    shows  neither 
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THE   MINOR  ROLK  OF  THE   COXDUCTIOX   APPA- 
RATUS IX  SLOWLY  PROGRESSRE  DEAFNESS.* 

Bv  Fr.\ncis  p.  Emerson*,  M.  D., 

surgeon"   massachusetts  ch.\ritabl,e  eve  and  ear  infirm- 
ary, otologist  massachusetts  general  hospital, 

Boston,  Mass. 

The  function  and  relative  importance  of  the  conduction 
apparatus,  given  a  normal  end  organ  and  normal  hearing,  is 
well  understood.  The  physics  of  sound  production,  transmis- 
sion and  perception  in  health  obey  definite  laws  that  are  ac- 
cepted by  all  aurists  in  princi})le,  if  not  in  detail.  The  ob- 
ject of  this  paper  is  to  ask  your  consideration  to  the  relation 
of  the  conduction  apparatus  to  certain  pathologic  conditions 
that  have  resulted  in  or  are  causing  deafness. 

Our  present  conception  of  the  etiolog}-  of  nonsuppurative 
deafness  has  been  influenced  by  the  gradual  dififerentiation 
of  the  function  of  the  perception  and  conduction  apparatus. 
r\mong  the  many  questions  that  could  not  logically  be  ex- 
plained by  attributing  to  the  conduction  apparatus  the  cause 
for  the  progressive  loss  of  hearing  through  interference  with 
the  sound  waves,  was  the  difficulty  in  accounting  for  the  upper 
part  of  the  scale  always  being  lost  first.  This  was~usually 
accompanied  by  tinnitus — that  is,  labyrinthine  irritation. 
Again,  in  progressive  deafness  there  was  a  tendency  for  the 
hearing  test  to  become  equal,  until  by  the  time  the  low  limits 
had  been  raised  to  about  512C"  the  Rinne  and  low  limits  wduld 
not  vary  even  a  few  seconds  for  the  two  sides.  It  was  not 
conceivable  that  the  pathology  of  the  eustachian  tube  and  mid- 
dle ear  could  result  in  equal  loss  of  function  in  so  many  cases. 
Third,  when  suppuration  had  resulted  in  the  destruction  of  the 
membrana  propria,  with  necrosis  and  sloughing  of  the  malleus 
and  incus,  it  was  observed  that  in  many  cases  the  hearing  was 
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exceptionally  good,  especially  if  the  process  was  of  the  ful- 
minating type.  At  times  even  sound  perception  might  be 
painfully  acute,  although  the  conduction  apparatus  was  dis- 
organized. This  leaves  only  the  stapes.  Is  this  indispensable 
to  normal  hearing?  If  we  have  an  immovable  stapes  with  a 
normal  end  organ,  even  this  condition,  if  it  were  possible, 
would  not  preclude  fairly  good  hearing  for  the  spoken  voice. 
When  the  stapes  become  fixed  in  the  oval  window,  as  the 
result  of  fibrous  bands  formed  during  the  course  of  a  chronic 
nonsuppurative  otitis  media,  the  perception  apparatus  has  been 
functionally  impaired  long  before  the  stapes  loses  its  mobility. 
When  fixation  of  the  stapes  is  accompanied  by  profound  deaf- 
ness there  is  also  an  associated  perception  deafness  that  is 
more  important  than  the  condition  of  the  oval  window.  It 
is  then  outside  the  concduction  apparatus  that  we  must  look 
for  the  real  cause  in  progressive  loss  of  hearing,  in  the  ex- 
perience of  the  writer,  there  is  no  such  thing  as  a  pure  con- 
duction deafness.  In  every  case  of  deafness,  in  whatever 
^  category  you  may  classify  it,  there  is  diminished  tone  per- 
ception from  the  beginning.  It  is  this  impairment  of  tone 
perceptioii  that  is  the  important  ])roblem  in  any  attempt  to 
arrest  or  restore  lost  hearing.  Lastly,  it  is  common  knowledge 
that  nerve  deafness  frequently  follows  acute  and  chronic  sys- 
temic poisons  and  that  certain  drugs  in  full  dosage  have  a  dis- 
astrous effect  on  the  organ  of  Corti.  These  findings  make 
it  necessary  to  reconstruct  our  otologic  concept  to  conform  to 
the  newer  pathology,  or,  as  so  often  happens,  confirm  our 
clinical  findings  but  explain  the  etiology  in  accordance  with 
our  recent  views.  It  is  true  that  certain  types  of  infection 
show  inflammatory  reaction  that  in  one  case  is  confined  to 
the  mucous  membrane,  in  another  to  the  fibrous  tissue  and  in 
still  others  to  the  osseous  elements  as  end  results.  These  man- 
ifestations of  involvement  of  the  middle  ear  are  of  secondary 
importance,  however,  as  compared  to  the  question  of  damage, 
temporary  or  permanent,  to  the  end  organ.  Let  us  take  the 
nomenclature  of  the  last  international  congress  and  try  and 
interpret  it  along  these  lines.  In  the  child  obstructed  with 
adenoids,  or  in  the  adult  with  tubotympanic  catarrh,  the  deaf- 
ness is  not  due  so  much  to  the  closure  of  the  eustachian  tube 
and  the  interference  with  the  conduction  apparatus  as  such, 
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but  rather  that  the  closure  of  the  tube  is  followed  by  absorp- 
tion of  air  in  the  middle  ear,  indrawing  of  the  membrana 
tympani.  impaction  of  the  stapes  in  the  oval  windows  and 
labyrinthine  disturbance.  This  is  accompanied  by  tinnitus 
and  a  loss  of  tone  perception  in  the  upper  part  of  the  scale 
which  is  functional  for  a  time,  but  is  ultimately  followed  by 
nerve  degeneration.  To  be  sure,  in  a  child  with  adenoids, 
the  low  tone  limit  may  be  raised  temporarily.  This  becomes 
normal,  however,  as  the  eustachian  tube  opens,  but  the  loss 
in  the  upper  tone  limit  continues  if  the  loss  of  hearing  is  pro- 
gressive. When,  therefore,  in  a  case  of  chronic  catarrhal 
otitis  media  the  low  limits  are  again  raised,  the  upper  limits 
have  been  markedly  cut  down.  This  would  indicate  that  the 
progress  of  chronic  deafness  w^as  not  because  of  increasing 
obstruction  in  the  middle  ear,  but  because  of  further  impair- 
ment of  tone  perception. 

In  those  cases  of  (O.  M.  C.  C.)  chronic  tubotympanic 
catarrh  we  find  not  only  that  the  upper  tone  limits  were  lost 
first,  but  that  where  the  course  has  extended  over  a  number 
of  years  there  may  be  also  areas  of  tone  deafness  with  the 
lower  limits  unchanged.  These  findings  are  accompanied  by 
a  ground  glass  appearance  of  the  membrana  tympani,  loss  of 
the  light  reflex  and  indrawing.  Where  the  changes  in  the 
membrana  tympani  were  characteristic  there  was  no  question 
as  to  diagnosis.  There  was  a  type  of  case,  however,  that  did 
not  show  changes  in  the  membrana  tympani  and  where  we 
were  accustomed  to  find  a  clean  nasopharynx.  These  cases 
were  classified  as  catarrhal  adhesive  otitis  media,  or,  if  the 
deafness  was  pronounced,  with  changes  in  the  bone  conduction, 
thev  were  called  by  some  beginning  otosclerosis.  It  was  not 
uncommon  to  find  typical  changes  on  one  side  and  a  clear 
membrana  tympani  on  the  opposite  side,  and  yet  the  hearing, 
after  a  number  of  years,  might  be  almost  identical.  This  type 
of  case,  whether  atypical  chronic  catarrhal  otitis  media  or  not. 
begins  with  loss  of  the  upper  tone  limits  and  tinnitus.  There 
mav  or  may  not  he  areas  of  tone  deafness.  As  the  disease 
progresses  the  hearing  gradually  tends  to  become  the  same  on 
both  sides,  the  tinnitus  becomes  more  high  pitched,  and  there 
may  or  may  not  be  vertigo.  The  progress  of  the  disease  is  not, 
in  the  judgment  of    the  writer,  influenced  very    much  by  the 
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changes  in  the  conduction  apparatus.  The  primary  step  is  a 
closure  of  the  tube,  causing  intralabyrinthine  changes  in  the 
perception  apparatus,  and  a  raising  temporarily  of  the  low  limit. 
The  process  in  the  eustachian  tube  may  then  run  its  course 
and  yet  the  deafness  goes  on,  influenced  by  the  acute  exacer- 
bations of  a  toxic  focus,  i.  e.,  after  the  deafness  is  once  estab- 
lished it  is  progressive,  not  because  of  increasing  mechanical 
obstruction  from  adhesions,  tissue  thickening  or  bony  deposits 
in  the  conduction  apparatus,  but  because  of  loss  of  tone  per- 
ception from  damage  to  the  end  organ,  from  the  reaction  to  a 
definite  chronic  infection.  That  the  upper  conversational 
limit  is  first  impaired  has  been  confirmed  by  the  audiometer  of 
Dr.  Dean. 

Silent  areas  occur  so  often  in  nonsuppurative  otitis  media 
that  the  hearing  test  may  be  misleading.  If  we  happen  to  test 
our  bone  conduction  with  a  fork  corresponding  to  the  silent 
area  it  would,  of  course,  not  be  heard  or  be  transmitted  to  the 
other  side.  Even  an  approximately  correct  conclusion  in  re- 
gard to  hearing  cannot  be  reached  without  using  all  the  forks 
from  96a  to  2048C*,  nor  without  several  tests  by  the  same 
observer  in  a  given  case.  As  before  stated,  the  upper  part 
of  the  scale  is  lost  first,  and.  as  we  would  expect,  both  air  and 
bone  conduction  are  lowered  for  certain  forks  unless  there  is 
a  concurrent  middle  ear,  for  sound  waves,  produced  by  the 
striking  of  a  given  fork,  are  registered  in  the  same  part  of 
the  perception  apparatus,  whether  passing  through  a  media 
of  air  or  bone.  It  follows,  then,  that  with  no  obstruction  in 
the  middle  ear  any  lowering  of  bone  conduction  must  be  ac- 
companied by  a  lowering  of  air  conduction  for  the  same  fork. 
On  the  other  hand,  any  obstruction  in  the  middle  ear  would 
raise  the  bone  conduction  and  lower  the  air  conduction  for 
forks  below  .S12C-.  The  higher  the  fork  required  to  register 
a  lowering  of  bone  conduction  the  better  the  prognosis  (^liss 
C.  G.).  The  hearing  test  alone  with  all  the  forks  is  the  only 
guide  in  estimating  the  remaining  function  in  any  given  case 
of  deafness.  This  is  only  a  helj),  for  no  hearing  test  and  no 
aural  examination  now  known  can  tell  us  whether  nerve  de- 
generation has  actually  commenced.  The  evidence  increases 
that  while  we  may  have  pure  nerve  deafness  we  never  have 
pure  conduction  deafness;  the   fact  that  some  nerve  impair- 
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ment  exists  in  every  case  of  deafness  was  not  recognized,  as 
in  the  usual  tests  we  rarely  resorted  to  all  the  forks.  The 
loss  of  the  upper  register,  whose  lower  limit  is  roughly  indi- 
cated by  the  whispered  voice,  is  then  prima  facie  evidence  that 
the  deafness  is  due  to  damage  to  the  end  organ. 

Inspection  of  the  membrana  tympani  gives  us  no  informa- 
tion as  to  the  function  of  hearing,  neither  does  it  enable  us 
to  form  any  conception  as  to  whether  we  can  hold  out  any 
hope  for  the  future.  The  immobility  of  the  membrana  tym- 
pani, malleus  or  incus,  areas  of  atrophy,  or  even  the  absence 
of  the  membrana  propria,  do  not  justify  a  gloomy  prognosis 
nor  give  much  information  that  is  helpful  to  the  patient.  These 
are  end  results,  and  unless  we  have  some  definite  pathology 
that  explains  the  dififerent  steps  that  have  led  up  to  this  con- 
dition and  can  determine  whether  the  cause  is  still  active,  we 
are  not  in  a  position  to  do  the  patient  any  good. 

Etiology. — From  the  experience  of  the  writer,  the  primary 
infection,  so  far  as  the  deafness  is  concerned,  is  usually  in 
the  lymphoid  tissue.  In  children,  primarily,  in  tonsil  and  aden- 
oid infection.  In  adults,  without  regard  to  age  limit,  usually 
in  the  tonsils,  especially  the  supratonsillar  fossa,  with  second- 
ar)'  involvement  of  the  surrounding  lymphoid  tissue,  especially 
in  the  pharynx.  These  foci  date  back  to  the  infectious  dis- 
eases and  are  subject  to  repeated  exacerbations.  Even  when 
there  is  obvious  sinusitis  or  bony  necrosis  in  the  mandible, 
in  the  majority  of  cases  there  had  been  a  preceding  chronic 
infection  in  Waldeyer's  ring,  which  apparently  started  in  the 
tonsil.  The  lymphatic  connection  between  the  supratonsillar 
fossa  and  the  middle  ear  is  direct,  and  there  is  usually  a  his- 
tor)'  of  sore  throats  as  a  child  but  none  of  late  years. 

Prognosis. — The  writer  is  willing  to  admit  that  he  does  not 
know  from  the  first  examination  whether  an  advanced  case 
will  improve  or  not.  It  all  depends  on  the  amount  of  damage 
to  the  perception  apparatus.  The  membrana  tympani,  malleus 
and  incus  may  be  gone  and  the  promontory  bare,  and  yet  if 
this  was  the  result  of  a  sudden  explosion  of  a  virulent  infec- 
tion the  nerve  function  would  be  but  little  impaired.  On  the 
other  hand,  the  membrana  tympani  may  appear  almost  normal, 
with  a  progressive  secondary  nerve  atrophy  so  far  advanced 
that  the  case  is  beyond  help.     It  is  rarely  the  case  that  one  ear 
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(usually  the  one  last  infected)  does  not  improve.  We  have 
much  to  learn  in  the  treatment  of  those  cases  where  nerve 
degeneration  has  actually  commenced.  After  the  cause  has 
been  removed,  whether  we  can,  in  these  advanced  cases,  re- 
claim any  lost  function  by  auditory  reeducation,  electricity, 
the  use  of  strychnin,  etc.,  is  still  an  open  question.  The  re- 
moval of  toxic  foci  thoroughly  must  always  be  an  individual 
ecjuation.  The  war  experience  has  taught  us  that  much  can 
be  done  by  perseverance  in  restoring  lost  function.  In  the 
judgment  of  the  writer  no  department  of  otology  ofifers  so 
much  encouragement  or  so  large  a  field  of  usefulness  as  the 
treatment  of  slowlv  progressive  deafness. 

Treatment. — Treatment  of  the  eustachian  tubes,  either  by 
bougies  or  inflation  through  a  septic  field,  is  never  justifiable 
as  a  routine  and  never  does  any  good  in  chronic  cases.  It  can 
readily  be  understood  that  anything  causing  a  secondary  phar- 
_vngitis  would  have  a  bad  effect  on  the  hearing.  As  a  matter 
of  fact,  the  writer  has  never  seen  marked  improvement  in 
hearing  in  chronic  deafness  from  any  treatment  that  did  not 
include  freeing  the  supratonsillar  fossa  of  infected  tissue, 
whether  this  be  in  patients  of  ten  or  sixty-five  years  of  age. 
Do  not  try  to  increase  the  mobility  of  the  ossicles  or  pay  any 
attention  to  the  conduction  apparatus  except  to  free  it  of  in- 
fection. Remember  that  toxic  products  are  being  constantly 
thrown  into  the  circulation  and  that  the  perception  apparatus 
suffers  first  from  toxemia  and  then  from  nerve  degeneration. 
In  a  certain  number  of  cases  the  writer  believes  that  after  all 
sources  of  reinfection  have  been  removed  that  much  can  be 
done  by  reeducation  of  the  perception  centers.  That  is,  the 
central  end  organ  does  not  seem  to  interpret  the  sound  waves 
on  account  of  functional  disuse.  On  the  other  hand,  it  looks 
as  though  the  highly  specialized  nerves,  like  the  nerve  of  hear- 
ing, when  degeneration  has  commenced,  was  uninfluenced  by 
treatment.  Experience  has  shown  that  very  many  cases  given 
up  as  hoi>eless  on  account  of  nerve  degeneration,  were  only 
functionally  crippled.  These  cases  will  improve  and  stay  im- 
proved with  no  other  treatment  than  removal  of  the  cause  of 
the  deafness.  Moreover,  these  cases  are  not  unusual,  for  it 
is  the  exception  if  one  ear  or  the  other  does  not  gain  if  the 
low  tone  limit  is  still  unchanged. 
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B.— O.  M.  C.  C.  S.  S.:  Eight  years;  school;  Dec.  27,  1919. 
P.  H. :  T.  and  A.  operation  at  Massachusetts  General  Hospi- 
tal three  months  ago.  Mea.sles  two  months  ago  arid  since  then 
she  has  been  deaf  with  ringing  in  both  ears.  Examination : 
Ears — A.  D.,  membrana  tympani  indrawn;  dull;  no  thicken- 
ing. A.  S.,  membrana  tympani  indrawn ;  light  reflex  present 
Ijut  not  clear.  Pharynx :  Epipharynx  blocked  by  a  large 
adenoid.  Sinuses :  Transillumination  clear  except  over  eth- 
moids.     Diagnosis:  Infective  O.  \l.  C.  C. 


R 

L 

2/25 

W.  V. 

2/25 

14/6 

R  256C 

16/6 



W 

— 

64 

L.L. 

64 

Treatment:    Adenoid  removed   under  gas.     Feb.   24,   1920. 
Has  ha  da  cold  for  two  weeks. 
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25/25 

20/9 

R  256C 

w>  + 

15/7 

40/13 

512C2 

45/18 

62/22 

1024C3 

40/20 

22/7 

2048C4 

18/10 

32 

L.  L. 

32 

(Hearing  tests  made  by  A.  M.  A.) 

Result. — This  case  improved  in  hearing  distance  twenty- 
three  feet  without  Politzerization  or  any  direct  treatment  of 
the  ears.     The  noises  still  continue. 

Terminal  stage  in  a  case  of  slowly  progressive  loss  of  hear- 
ing extending  over  twenty  years  : 

Mrs.  R. — ^Fifty-two  years;  married.  P.  H. :  Always  well. 
No  history  of  acute  infections.  Under  constant  treatment 
directed  especially  to  the  tubes  by  a  competent  aurist.  No  his- 
tory of  vertigo  or  tinnitus.  A.  U. :  Ground  glass  appearance. 
L.  R.  gone.  No  areas  of  atrophy  or  thickening.  No  stapes 
fixation.  Examination  :  Transillumination  negative  ;  no  pus  in 
nares ;  M.  M.  normal ;  septum  straight :  breathing  free ;  no 
infection.  Pharynx:  Lateral  pharyngitis  marked,  but  whole 
pharynx  shows  a  low  grade  pharyngitis.  Tonsils :  Cryptic 
tonsillar  disease  and  mucopus  in  both.     Pharyngeal  secretions 
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changed  and  patient  gets  up  every  morning  to  clear  her  throat 
and  sometimes  during  the  night. 

P.  S. — The  chronic  focal  infection  in  the  tonsil,  low-grade 
pharyngitis  and  infection  of  the  lymphoid  tissue  in  the  mouth 
of  the  tube  followed  bv  deafness  would  seem  obvious. 


R 

L 

Shout 

W.  V. 

Shout 

7/15 

R  512C2 

5/15 

— 

Gallon 

— 

256 

L.  L. 

256 

1024C3 

faint 

in  A.  D. 

2048C+ 

not  heard  in  A. 

D. 

2048C^ 

faint 

in  A.  S. 

Fulminating  case  with  great  damage  to  middle  ears.  Marked 
im[)rovement  in  hearing  (without  inflation),  because  the  per- 
ception apparatus  was  not  injured  sufficiently  to  be  followed 
by  nerve  degeneration. 

Miss  C.  G.,  28  years ;  B.  Sweden  ;  single :  salesgirl.  Ref., 
Dr.  N.  P.  H.:  Measles  four  years;  aural  discharge  from  both 
ears  until  15  years  old ;  then  T.  &  A.  operation  and  ears  were 
dry  until  six  months  ago.  Has  colds  every  winter  with  swell- 
ings under  jaws  and  soreness  back  of  ears.  Xo  general  illness 
since  the  measles  but  does  not  feel  strong. 

Examination:  A.  S.— O.  M.  S.  Ch. ;  A.  D.— Eff.  O.  M.  S. 
Ears  examined  by  Dr.  C.  T.  P. 

Considerable  tonsil  tissue  in  supratonsillar  fossae  containing 
mucopus.  Transillumination  negative.  Band  passing  from 
left  eustachian  tube  to  posterior  pharyngeal  wall.  Low  grade 
pharyngitis. 
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L 

Shout 

W.  V. 

1    1/2/25 

27/45 

R  512C^ 
W 

28/46 

256 

L.  L. 

256 

N 

U.  L. 

N 

A.  S. :  Directly  ahead  promontory  is  covered  with  granu- 
lations of  water}'  pink  color.  The  membrana  tympani  is  en- 
tirely absent  in  the  posterior  half.  Posteriorly  can  be  seen 
niche  of  round  window,  .interiorly  and  above  remains  of 
malleus.  Shrapnel's  membrane  is  covered  with  grayish  mem- 
brane.    Slight  discharge.     Diag. :  O.  M.  S.  Ch. 
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A.  D. :  Dry.  Horseshoe  shaped  perforation  involving  entire 
portion  of  membrana  tympani  up  to  anterior  and  posterior  lig- 
ament. Malleus  intact  with  lower  end  tied  down  to  promon- 
tory by  band  of  adhesions.  Underneath  posterior  superior 
border  of  perforation  can  be  seen  incudostapedial  joint.  Along 
posterior  border  of  perforation  can  be  seen  niche  of  round 
window.  Promontory  is  covered  by  mucous  membrane.  Tin- 
nitus like  steam.  Diag. :  EfT.  O.  M.  S.  Teatment :  Tonsil- 
lectomy at  Massachusetts  Charitable  Eve  and  Ear  Infirmary, 
October  31,  1919. 

Miss  C.  G.— 


Jan.  8,  1920 

Jan.  19,  1920 

R 

L 

R 

L 

8/25 

W.  V. 

3/25 

8/25 

W.  V. 

4/25 

7/17 

R  256C 

16/23 

12/21 

R  256C 

11/21 

20/32 

512C2 

18/30 

34/45 

512C2 

20/40 

20/33 

1024C:: 

21/31 

32/20 

1024C3 

45/33 

14/10 

2048C* 

12/7 

16/9 

2048C1 

19/9 

128 

L.  L. 
Feb.  17,  1920 

128 

96 

L.  L. 

Feb.  24,  1920 

96 

R 

L 

R 

L 

25/25 

W.  V. 

8/25 

25/25 

W.V. 

20/25 

10/19 

R  256C 

13/19 

9/15 

R  256C 

9/15 

43/33 

512C2 

35/29 

22/17 

512C2 

15/33 

42/30 

1024C3 

32/27 

+<w 

10/16 

2048C* 

7/10 

96 

L.  L. 
-f<W 

64 

256 

L.  L. 

64 

Result:  In  this  case  the  conduction  apparatus,  if  compared 
to  a  chain,  has  two  or  three  links  missing  in  its  most  vital  part. 
The  left  ear  still  has  a  scanty  discharge.  The  patient  hag  had 
active  ear  involvement  from  childhood  until  twenty-eight  years 
old.  and  yet  the  right  ear  gained  twenty-five  feet  in  four 
months  and  the  left  nineteen  feet.  Xo  inflation  at  any  time. 
After  removal  of  the  tonsils  the  accompanying  infection  in  the 
pharynx  and  tube  was  treated  as  long  as  improvement  con- 
tinued.    (Hearing  tests  made  by  A.  M.  A.) 

H.  o.  M.  c.  c.  (infective). 

Sept.  27,  1919.  Miss  R.  A.,  23  years;  in  college;  home, 
California.  P.  H. :  For  six  to  eight  years  catarrhal  colds.  Last 
vear  throat  infections ;  T.  and  A.,  two  years  ago ;    rheuma- 
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tism  in  anns  and  shoulders  at  fourteen  years ;  measles  at 
seven  years.  Four  years  ago  A.  D.  commenced  to  be  dead : 
A.  S.,  one  year  later.  Xo  tinnitus  or  vertigo.  Thinks  hear- 
ing is  not  so  good  as  one  3-ear  ago. 

Examination :  A.  D. — Membrana  tympani  dull  and  in- 
drawn ;  L.  R.  broken.  A.  S. — Membrana  tympani  indrawn ; 
L.  R.  faint.     No  areas  of  atrophy  or  thickening.     Palate  pale. 

R  L 

3/25  W.  V.  2/25 

18/32  512C2  22/37 

32  L.  L.  32 

Treatment. — Infection  cleared  up.  Xo  inflation  or  any 
direct  treatment  of  the  ears. 

Result. — From  the  first  test  one  would  hardly  have  expected 
the  hearing  to  return  to  almost  normal.  The  whispered  voice 
improved  from  3  feet  to  25  feet. 
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25/25 

W.  V. 

25/25 

12/21 

R  256C 

10/18 

27/16 

512C2 

28/15 

25/35 

1024C3 

26/39 

14/7 

2048C4 

w>-i- 

11/17 

64  ? 

L.  L. 

32 

The  tonsils  were  removed  two  years  ago,  but  apparently  she 
had  no  after-treatment  for  the  epipharj-ngitis  and  tubes. 

Miss  A.  M.  C.  Xov.  26,  1919.  Single ;  38  years.  P.  H. : 
Puffing  tinnitus  in  right  ear  for  seven  years.  Much  worse 
for  last  two  or  three  years.  Slight  vertigo.  Xo  history  of 
aural  discharge.  Deafness  has  gradually  developed.  Has  had 
an  impacted  molar  removed:  Tonsils  and  adenoid  operation, 
also  had  tonsillar  crypts  burned  with  cauter}'  recently.  Dura- 
tion of  deafness  uncertain. 

Examination:  A.  D.~0.  M.  C.  C. ;  M.  T..  dull,  indrawn; 
L.  R.,  broken.  A.  S.— O.  M.  C.  C. ;  M.  T.,  dull,  indrawn; 
L.  R.  broken.  X-ray  of  sinuses  shows  slight  increase  in  den- 
sity over  the  right  antrum.  The  left  ethmoid  cells  are  liazy. 
Teeth  negative. 

Throat:  Low  grade  pharyngitis.  Tonsil  remains,  especially 
in  upper  part  of  fossa.    Mucoi)us  present. 
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Operati 

ion  Dec. 

30, 

1919. 

Fenway  Hospital.    T 

'ons 

illectomy 

Right  antrum  found 

negative. 

Feb.  2,  : 

1920 

March  2, 

1920 

R 

L    ■ 

R 

L 

1  1/2/25 

W.  V. 

4/25 

1/25             W.  V. 

25/25 

0/7 

R  256C 

0/7 

7/8           R  256C 

8/7 

— 

W 

— 

w>  + 

13/33 

512C-' 

13/26 

14/22             512C-' 

17/31 

13/37 

1024Ca 

25/35 

26/15        "    1024C3 

31/39 

18/9 

2048C^ 

14/10 

5/8              2048C4 

7/7 

512 

L.  L. 

128 

256                 L.  L. 

96 

(Hearing  tests  made  by  A.  M.  A.) 

Result. — In  the  right  ear  the  lower  limit  was  reduced  from 
512  to  236.  The  left  ear  gained  21  feet  for  the  w4iispered 
voice  and  the  low  limit  was  reduced  from  128  to  96. 

N.  H.  B.,  42  years  ;  mill  superintendent,  Maine.  Jan.  22, 
1920.  P.  H. :  Weight,  210  pounds.  Xose  broken  when  a  child 
and  deflected  to  the  right.  Deformity  includes  the  bony  frame- 
work. Deviation  of  septum  to  right  occludes  that  side  com- 
pletely. Any  nasal  irritation  is  now  followed  by  lacrimation, 
anterior  nasal  discharge  and  redness  of  the  nose,  accompanied 
by  sneezing.  Sleeps  with  his  head  raised  and  cannot  stand 
much  cold  air.  Has  been  growing  deaf  for  seven  years.  Can- 
not hear  his  watch  in  the  right  ear  by  air  conduction.  Doe? 
not  consider  that  his  right  ear  is  of  any  use  in  conversation. 
Two  sisters  are  deaf.     No  general  illness. 

Examination :  A.  D. — Alembrana  tympani  dull  and  in- 
drawn ;  L.  R.  broken  and  faint.  A.  S. — Membrana  tympani 
indrawn  :  L.  R.  faint ;  no  areas  of  thickening  or  atrophy.  A. 
U. — Stapes  movable. 
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7/12 

2/18 

512C2 

4/16 

27/15 

1024C3 

22/14 

15/5 

2048C* 

9/5 

512 

L.  U 

256 

Treatment. — Jan.  31,  1920.  Operation  at  Brooks  Hospital: 
(1)  Submucous  resection  of  septum.  (2)  Refracture  of  nasal 
bones  and  correction  of  external  deformity.  (3)  Tonsillec- 
tomy. 
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Result. — In  twenty-five  days  the  hearing  for  the  whispered 
voice  in  the  right  ear  (which  he  considered  of  no  use  to  him 
for  conversation)  has  gained  25  feet  and  the  low  limit  had 
changed  from  512  to  256.  The  left  ear  had  improved  3  feet. 
Xo  inflation  used.      (Hearing  tests  made  by  A.  !M.  A.) 

Februarv  24.  1920. 
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L 

25/25 

W.V. 

3/25 

5/10 

R  256C 
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5/8 

12/16 

512C2 

5/11 

26/18 

1024C3 

22/30 

15/7 

2048C4 

11/3 

256 

L.L. 

CONCLUSIONS. 

256 

1.  There  is  always  a  nerve  element  in  every  case  of  so- 
called  conduction  deafness  of  the  progressive  type. 

2.  The  prognosis  in  regard  to  restoration  of  hearing  is  de- 
pendent upon  the  perception  and  not  upon  the  conduction 
apparatus. 

3.  Toxic  deafness  and  that  due  to  beginning  nerve  degen- 
eration cannot  be  differentiated  by  any  aural  examination. 

4.  Silent  areas  or  islands  of  deafness  are  quite  common 
in  O.  M.  C.  C. 

5.  The  etiological  factor  is  usually  active  in  the  lymphoid 
tissue  as  a  chronic  infection  with  acute  exacerbations. 

6.  In  some  cases  of  long  standing  deafness  it  would  seem 
necessary  to  reeducate  the  central  perception  centers  by  exer- 
cises, after  all  sources  of  infection  have  been  eliminated. 


XXVI. 

ACUTE  HEMORRHAGIC   OTITIS   MEDIA.* 

Bv  H.  C.  Oallexgi-r,  M.  D., 

Chicago. 

In  February  and  the  latter  part  of  January  and  early  part 
of  March,  1920,  it  was  my  privilege  to  pass  through  an  epi- 
demic of,  for  lack  of  a  better  name  I  might  call  an  acute  hem- 
orrhagic otitis  media.  A  better  name  might  be  an  "acute 
streptococcic  otitis  media."  This  epidemic  seemed  to  be  con- 
fined to  a  few  villages  of  the  North  Shore.  Whether  the  prox- 
imity of  the  Great  Lakes  Xaval  Training  Station  or  the  camp 
at  Fort  Sheridan  had  anything  to  do  with  it  or  not  I  do  not 
know.  The  epidemic  apparently  came  from  the  North  and 
appeared  to  reach  its  apex  in  Glencoe  and  Winnetka.  Tt 
seemed  to  recede  as  it  approached  Chicago.  At  least  I  found 
ver)'  few  other  otologists  who  experienced  this  epidemic. 

Altogether  in  a  period  of  about  three  weeks,  with  a  few 
cases  preceding  and  following  this  period,  I  saw  about  fifty- 
six  cases  (a  total  of  11  ears)  of  various  degrees  of  severity 
of  this  socalled  hemorrhagic  otitis  media. 

The  onset  was  fairly  sudden,  with  pain  and  temperature 
usually  from  100  to  103  degrees.  The  ear  drum  became  red 
and  bulging  quite  early.  The  shortest  time  from  a  normal  to 
a  red  bulging  drum,  which  I  witnessed,  was  two  hours.  In  all 
these  cases,  with  the  exception  of  perhaps  half  a  dozen,  I  was 
able  to  do  an  early  paracentesis  before  rupture  occurred.  In 
ll?  per  cent  of  these  cases,  following  the  paracentesis,  there 
was  a  sudden  rise  of  temperature,  usually  in  children,  to  103°. 
In  many  cases  the  temperature  rose  to  10-1°  and  in  a  few  to 
105°.  One  of  these  cases  I  wish  to  report  in  some  detail 
later.  In  very  few  of  these  cases  did  the  paracentesis  relieve 
the  head  pain. 

I  mention  head  pain  because  that  more  nearly  described 
the  di'icomfort  than  an  earache.     They  would  complain  of  a 
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throbbing  or  aching  head.  They  would  not  tolerate  the  twist- 
ing or  undue  motion  of  the  head.  The  tenderness  on  press- 
ure over  the  mastoid  and  vicinity  was  very  marked  in  the  more 
typical  cases.  Traction  on  the  pinna  also  caused  pain.  As  a 
rule  this  pain  subsided  in  from  three  to  seven  days.  A  few 
cases  had  it  for  two  or  three  weeks. 

The  most  striking  feature  following  the  paracentesis  was 
the  profuse  bleeding,  which  usually  persisted  for  two  to  seven 
days,  gradually  changing  to  a  pink  serous  discharge.  In  one 
case  the  bloody  serum  persisted  for  two  weeks.  As  a  rule  this 
discharge  appeared  to  be  without  trace  of  pus  which  could  be 
discerned  with  the  naked  eye.  However,  a  typical  pus  dis- 
charge would  eventually  occur.  In  most  of  these  cases  the 
bloody  serum  could  be  seen  pumping  through  the  incision 
synchronous  with  the  heart  beat.  The  canal  could  be  cleaned 
out  and  would  fill  almost  immediately.  In  the  more  marked 
cases  pads  of  cotton  would  have  to  be  kept  over  the  ear  to 
take  up  this  excessive  discharge,  and  in  some  cases  it  was 
necessary  to  change  this  pad  every  half  hour. 

The  examination  of  the  canal  and  ear  drum  did  not  reveal 
a  typical  sinking  down  of  the  posterior  superior  canal  wall  in 
any  case  of  this  series.  Only  one  patient  showed  a  swelling 
behind  the  ear  and  that  for  one  night  only.  This  case  was 
interesting  and  I  wish  to  report  it  in  some  detail. 

E.  C,  girl,  age  7  years,  first  complained  of  pain  in  her  left 
ear  January  26,  1920.  I  saw  the  child  about  two  hours  after 
the  onset  and  found  a  red  bulging  ear  drum  on  which  I  did 
a  paracentesis  without  anesthesia.  The  ear  bled  very  pro- 
fusely. The  following  morning  the  mother  called  and  said 
that  the  child  still  had  a  high  temperature  and  had  pain  in 
the  other  ear.  Saw  child  again  and  the  first  ear. was  still  bleed- 
ing quite  profusely.  Examination  of  the  opposite  ear  showed 
a  red  bulging  ear  drum  similar  to  the  first.  Paracentesis  was 
done  on  tJiis  ear  without  anesthesia.  It  also  bled  very  pro- 
fusely as  had  the  first.  The  child  complained  of  her  head 
hurting  very  much.  Both  ears  seemed  to  be  tender  over  the 
mastoid  region  on  pressure.  The  following  morning  I  saw 
the  child  and  both  ears  were  still  bleeding,  although  a  some- 
what lighter  color  than  the  previous  day.  The  mother  stated 
quite  a  hemorrhage  had  occurred  during  the  night  from  the 
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left  ear.  So  much  so  that  one  or  two  towels  were  soaked. 
The  head  pain  still  persisted  and  her  temperature  was  still 
high,  103.5°.  An  attempt  was  made  by  the  nurse  to  irrigate 
the  ears  with  a  warm  saturated  solution  of  boric  acid,  but  so 
much  discomfort  was  created  and  it  seemed  so  futile,  as  five 
minutes  after  having  it  done  the  ears  were  discharging  bloody 
serum  as  profusely  as  before,  that  I  directed  the  nurse  to  do 
nothing  but  keep  the  cotton  changed  as  soon  as  saturated. 

The  high  temperature  persisted  and  on  the  fourth  day  con- 
sultation was  had  with  a  pediatrician  (Dr.  Helmholtz)  and 
with  Dr.  G.  W.  Boot.  It  was  decided  that  no  meningitis 
existed  and  that  there  was  no  involvement  of  the  lateral  sinus, 
but  that  there  was  a  mastoid  mvolvement  on  both  sides. 

The  urinalysis  taken  the  day  before  revealed  albumin  and 
pus.  The  leukocyte  count  was  13,000.  A  blood  culture  was 
taken  by  Dr.  Helmholtz  and  he  reported  a  streptococcus  with 
a  suggestion  of  a  capsule. 

On  the  fifth  day,  about  10  p.  m.,  the  mother  reported  a  swell- 
ing behind  the  left  ear,  and  as  she  was  unable  to  get  me  she 
called  Drs.  Blatchford  and  Boot.  They  decided  to  operate 
immediately  %nd  took  her  to  the  hospital  that  night.  Upon 
her  arrival  at  the  hospital  she  showed  some  improvement  and 
the  operation  was  postponed  until  the  following  morning.  At 
that  time  I  saw^  her  and  the  swelling  had  disappeared  and  the 
temperature  was  down  to  normal.  The  child  was  feeling  much 
better.  It  was  then  decided  not  to  operate  at  the  present 
time,  due  primarily  to  the  presence  of  pus  in  the  urine  and 
the  absence  of  any  of  the  usual  indications  for  the  operation. 
For  two  weeks  following  this  flareup  there  was  a  temperature 
varying  from  99  to  100  degrees,  and  with  a  continuation  of 
the  bloody  pus.  The  urine  continued  to  show  pus  and  albu- 
min, and  the  blood  count  showed  a  leukocytosis  varying  from 
tw^elve  to  seventeen  thousand.  There  was  an  occasional  flare- 
up  of  temperature  to  102°,  but  an  absence  of  all  signs  of  edema 
of  the  canal  wall.  No  further  swelling  occurred  behind  the 
mastoid.  The  mother  would  not  consent  to  an  operation  at 
this  time,  and  on  March  7,  about  six  weeks  following  the  on- 
set, consultation  was  had  with  Dr.  Gordon  Wilson,  and  it  was 
decided  at  this  time  that  the  simple  mastoid  operation  was 
indicated  due  to  the  persistent  otorrhea.  Ten  days  later,  with 
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Dr.  Wilson  assisting,  I  did  the  simple  mastoid  operation  on 
the  left  ear.  Recovery  was  rapid  and  uneventful.  The  oper- 
ated ear  was  dry  in  two  weeks'  time.  The  right  ear  continued 
to  discharge  for  three  weeks  following,  when  it  dried  up.  Both 
ears  have  remained  dry  until  the  present  date  and  the  hearing 
in  hoth  ears  is  normal.  The  urine  cleared  up  following  the 
advent  of  the  dry  ears. 

Another  interesting  case  was  Mrs.  P.,  age  35,  who  called 
me  about  2  :30  in  the  morning,  Januar}-  29,  1920,  complaining 
of  a  very  bad  earache.  She  was  just  recovering  from  influ- 
enza, and  on  examination  I  found  a  typical  red  bulging  drum 
wnth  tenderness  over  that  side  of  the  face.  I  did  a  paracen- 
tesis on  the  affected  ear  which  bled  profusely.  The  opix)site 
ear  appeared  normal.  The  following  morning  I  was  called 
and  the  patient  complained  of  severe  pain  in  the  opposite  ear. 
This  ear  drum  was  red  and  bulging,  on  which  I  did  a  para- 
centesis. It  also  bled  profusely.  The  bloody  discharge  still 
persisted  from  the  first  ear.  Her  temperature  following  the 
paracentesis  rose  to  about  104°.  The  pain  was  not  lessened 
by  the  paracentesis,  and  on  the  following  five  nights  it  was 
necessary  to  give  her  opiates  to  control  her.  de^ite  the  fact 
that  in  my  opinion  opiates  are  contraindicated  in  this  condi- 
tion. The  bloody  discharge  persisted  for  about  a  week,  when 
it  gradually  changed  to  the  purulent  form.  During  this  time 
she  was  running  a  temperature  of  99  to  103  degrees  and  suf- 
fered extreme  pain.  However,  there  was  no  local  signs  of  a 
breaking  down,  though  extreme  tenderness  was  present. 
Three  weeks  after  the  onset  one  ear  healed  up  and  the  other 
was  reduced  to  a  minimum  of  discharge.  She  had  a  sud- 
den recurrence  of  pain  and  a  second  paracentesis  was  done 
to  enlarge  the  then  present  small  opening.  The  ear  at 
this  time  did  not  bleed  and  in  ten  days  the  second  ear  was  dry. 
There  has  been  no  recurrence  to  date  and  her  haring  is 
normal. 

I  wish  to  describe  briefly  a  third  case.  Baby  M.,  age  5.  on 
whom  a  double  paracentesis  was  done,  followed  by  excessive 
bleeding  from  both  ears,  which  persisted  as  a  bloody  serum 
for  several  days  following  the  opening.  Pain  and  tenderness 
persisted  in  both  cars  ;  tem]^erature  of  100  to  102  degrees  was 
present  for  two  weeks  following.     However,  no  local  sign  of 
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a  breaking  clown  of  the  mastoid  process  was  present.  The 
most  striking-  feature  in  this  case  was  the  advent  on  the  third 
day  of  black  urine.  Microscopic  examination  revealed  pus 
and  blood  cells.  Albumin  was  also  present.  The  hemorrhagic 
urine  was  diagnosed  by  Dr.  Aldrich  and  Dr.  Wall  in  consul- 
tation as  coming  from  an  acute  hemorrhagic  nephritis.  The 
child  appeared  toxic  and  the  advisability  of  an  operation  was 
considered.  However,  an  operation  was  postponed,  due  pri- 
marily to  the  presence  of  the  hemorrhagic  nephritis.  The 
urine  gradually  cleared  up,  and  in  eight  weeks  both  ears  were 
dry  with  normal  hearing.  Her  tonsils  and  adenoids  were  sub- 
sequently removed. 

In  view  of  the  above  typical  cases  and  in  the  ultimate  out- 
come of  the  remaining  cases,  the  question  would  arise  as  to  the 
advisability  of  an  early  operation  when  the  general  and  local 
symptoms  are  so  marked.  It  is  my  opinic:)n  that  surgical  inter- 
ference during  the  early  stages  is  a  mistake,  due  primarily,  as 
I  believe,  to  a  nonclotting  in  the  small  vessels,  with  the  result- 
ant danger  of  the  infection  being  transmitted  to  the  meninges, 
the  sinus,  or  directly  into  the  blood  stream.  In  fact,  in  many 
cases  I  believe  that  doing  a  paracentesis  is  sufficient  to  create 
an  avenue  of  entrance  into  the  blood  stream,  as  the  profound 
symptoms  could  be  explained  satisfactorily  in  no  other  way. 
However,  this  is  largely  a  surmise  on  my  part,  and  I  hope  in 
the  discussion  this  point  will  be  mentioned.  The  two  cases 
that  came  to  operation  were  both  operated  upon  some  weeks 
following  the  onset,  after  all  symptoms  had  subsided,  with 
the  exception  of  the  persistent  otorrhea.  Both  cases  made  a 
very  rapid  recovery  and  were  left  w-ith  dry  ears  and  normal 
hearing. 

All  of  the  cases  in  this  group  have  dry  ears  at  the  present 
time  and  so  far  as  I  know  they  all  have  normal  hearing. 

A  few  cases  of  this  type  which  were  operated  early  of 
which  I  have  indirect  knowledge  had  many  an  alarming  com- 
plication, two  cases  developing  multiple  abscesses. 

CONCLUSIONS. 

I  believe  an  early  and  free  paracentesis  is  indicated,  despite 
the  subsequent  rise  in  temperature  and  the  hemorrhage,  as  all 
of  my  cases  recovered  with  dry  cars  and  normal  hearing. 
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A  minimum  amount  of  interference  during  the  bloody  se- 
rous stage,  whether  swabbing  or  subsequent  enlargement  of 
the  ear  drum  should  be  done. 

The  time  of  election  for  operation  should  be  after  the  ear 
has  quieted  down,  and  it  is  done  for  a  persistent  otorrhea. 

25  E.  Washington  St. 
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BACTERIAL  FLORA  AND  WEIGHTS  OF  A  SERIES 
OF  EXCISED  TONSILS. 

Bv  E.'  J.  Lent,  M.  D.,  and  M.  \V.  Lvon,  Jr.,  M.  D., 

South  Bend,  Ind. 

During  the  eleven  months  from  August,  1919,  to  June. 
1920,  about  half  of  all  the  tonsils  removed  at  the  clinic  were 
weighed  in  pairs  and  a  culture  on  blood  agar  was  made  from 
one  of  the  crypts  of  one  tonsil  of  a  pair.  In  all  218  pairs  of 
tonsils  were  weighed;  214  were  cultured.  The  individuals 
from  whom  the  tonsils  were  removed  represent  patients  of 
the  private  practice  in  the  city  of  South  Bend  and  vicinity. 
The  organs  were  removed  for  the  usual  causes,  such  as  re- 
current attacks  of  tonsillitis,  sore  throat,  removal  of  foci  of 
infections,  hypertrophy,  etc.  The  series  includes  persons  of 
all  ages,  from  early  childhood  to  early  old  age,  both  sexes, 
and  individuals  of  the  various  social  conditions  found  in  a 
prosperous  industrial  center. 

In  the  last  three  years  several  important  papers  on  the 
occurrence  of  hemolytic  streptococci  in  the  crypts  of  excised 
tonsils  have  been  published.  Nichols  and  Bryan^  in  1918  re- 
ported hemolytic  streptococci  as  found  in  7S  per  cent  of  ton- 
sils cultured;  Blanton,  Burhans  and  Hunter,-  in  1919  reported 
80  per  cent;  Pilot  and  Davis.^  1919,  97  per  cent;  Tongs,*  1919, 
83  per  cent;  Maclay,'"  1918;  Cummings,*  Spruit  and  Atem, 
1919,  82  per  cent,  reported  the  presence  of  hemo- 
lytic streptococci  among  other  bacteria  found  in  the  crypts  of 
a  large  number  of  tonsils,  the  percentage  not  being  stated. 
The  results  of  the  present  study  show  little  not  found  by  other 
workers  and  serve  to  confirm  their  observations.  The  average 
percentage  (61  per  cent)  of  hemolytic  streptococci  in  this  se- 
ries is  somewhat  less  than  that  represented  by  other  authors, 
though  in  some  months  it  was  as  great  as  that  reported  by 
Nichols  and  Bnr'an,^ 
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The  technic  of  making  the  cuUure  was  as  follows :  Each 
])air  of  tonsils  was  brought  to  the  laboratory  in  a  clean  tin 
box.  The  two  tonsils  were  then  weighed  together.  One  ton- 
sil of  a  pair  was  then  selected  and  a  sterile  wire  loop  was 
pushed  into  the  bottom  of  a  conspicuous  crypt,  rotated  once  or 
twice  inside  of  the  crypt  and  then  smeared  on  the  surface  of 
a  blood  agar  plate.  If  the  tonsil  was  covered  with  mucus  it 
was  washed  ofT  with  sterile  water  or  salt  solution.  If  the 
surface  of  the  tonsil  was  merely  moist  and  the  crypt  mouth 
well  disclosed  the  wire  loop  was  pushed  into  the  crypt  with- 
out preliminary  washing.  The  blood  agar  plates  were  ordi- 
narily made  by  adding  1  cc.  of  whole  human  blood  to  10  cc. 
of  melted  agar  in  tubes  and  pouring  into  sterile  culture  dishes. 
In  some  cases  a  weaker  proportion  of  blood  was  used.  Each- 
plate  was  divided  by  wax  pencil  lines  into  eight  sectors  and 
a  loop  of  material  from  a  crypt  spread  over  one  of  the  sec- 
tors. Plates  were  incubated  aerobically  for  24  hours  and  the 
resultant  growth  observ^ed.  Subcultures  were  ordinarily  not 
made,  and  the  character  of  the  organisms  present  was  deter- 
mined by  their  appearance  on  the  blood  agar  plate  and  by 
staining  them  by  Gram's  method.  This  method  seems  to  be 
satisfactory  for  the  demonstration  of  hemolytic  streptococci. 
For  the  satisfactory  demonstration  of  pneumococci  and  strep- 
tococcus viridans  the  method  is  not  entirely  satisfactory  for 
complete  identification.  Here  the  colonies  which  yielded  Gram 
])ositive  cocci  arranged  in  pairs  and  short  chains,  and  which 
caused  no  change  in  the  blood  agar  were  identified  as  ])neu- 
mococci,  while  those  appearing  in  pairs  and  short  chains  and 
producing  a  greenish  discoloration  about  the  colonies  were 
identified  by  streptococcus  viridans.  The  results  of  these  cul- 
tures of  214  pairs  of  tonsils  are  found  in  table  1. 

The  most  commonly  found  organism  was  streptococcus  hem- 
olyticus,  occurring  a  total  of  129  times,  or  61  per  cent.  The 
next  most  common  organism  was  nonhemolytic  stajihylococci, 
occurring  122  times,  or  57  per  cent.  These  were  followed  in 
order  of  frequency  by  Gram  positive  diplococci  or  short 
chained  streptococci  provisionally  regarded  as  pneuuKxocci, 
55  times,  or  26  per  cent,  and  by  streptococcus  viridans,  28 
times,  or   14   per  cent.     Other  organisms   occurred   in    small 
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numbers  and  corresponding  low  percentages.  Organisms  ap- 
parently identical  with  influenza  bacilli  occurred  only  three 
times,  or  about  \jA  per  cent.  Fusiform  bacilli  and  spiral 
organisms  were  found  twice.  In  these  two  instances  these 
organisms  were  so  numerous  on  the  surface  of  the  agar  that 
tiiey  must  have  grown  there  and  not  have  been  left  when  the 
smear  was  made.  As  the  plates  were  incubated  aerobically  and 
other  organisms  were  present  at  the  same  time,  the  resultant 
growth  must  have  been  one  of  symbiosis. 

In  table  2  is  shown  the  incidence  of  hemolytic  streptococci 
in  this  series  of  tonsils  from  month  to  month.  The  total  num- 
ber of  tonsils  examined  during  any  one  month  appears  in 
most  cases  to  be  entirely  too  small  to  make  reliable  figures, 
there  never  having  been  50  cultures  in  any  one  month.  The 
percentage  of  streptococcus  hemolyticus  present  ranged  from 
26  in  November  to  75  in  February.  The  next  largest  number 
occurred  in  August  and  May  when  72  per  cent  of  the  tonsils 
cultured  showed  the  presence  of  hemolytic  streptococci.  The 
percentage  of  hemolytic  streptococci  in  January  and  Febru- 
ary, the  months  when  there  were  many  cases  of  epidemic  in- 
fluenza in  this  vicinity,  are  63  and  75  respectively,  but  being 
based  on  very  small  numbers  of  tonsils  removed  during  these 
months  these  figures  do  not  have  much  significance.  During 
the  actual  period  of  the  epidemic  no  tonsils   were  removed. 

Seventy-five  percent  in  February  is  essentially  no  different 
from  72  per  cent  in  August  and  in  May.  The  three  times  in 
which  influenza-like  bacilli  were  found  occurred  once  in  Sep- 
tember, twice  in  -Vpril.  Most  other  work  done  on  the  cultur- 
ing  of  tonsils  appears  to  have  been  limited  to  an  examination 
during  a  comparatively  short  period  of  time,  but  Maclay^  noted 
considerable  variation  at  dift'erent  periods  of  the  year.  It 
would  appear,  superficially  at  least,  that  hemolytic  strepto- 
cocci in  tonsils  show\s  some  variation  from  month  to  month, 
when  one  considers  the  low  figures  in  November  with  the 
higher  figures  obtained  in  other  months.  With  such  small 
numbers  of  cultures  to  deal  with,  one  must  be  cautious,  how- 
ever, in  drawing  conclusions. 

The  weights  of  the  tonsils  in  pairs  ranged  from  two  to 
nineteen  grams.    The  average  weight  of  218    pairs  was  7.08 
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grams.  The  usual  weight  of  the  tonsils  lay  between  five  and  seven 
grams,  which  includes  32  per  cent  of  all  the  tonsils  weighed ; 
75  per  cent  ranged  from  four  to  nine  grams.  The  various 
weights  and  their  frequency  are  shown  in  table  3.  As  many 
of  the  tonsils  were  removed  because  of  an  hypertrophied  con- 
dition, the  average  weight  of  all  the  tonsils  is  somewhat  higher 
than  the  usual  weight,  the  average  being  brought  up  by  a  com- 
paratively small  number  of  heavy  tonsils  appearing  at  the  end 
of  the  table.  That  the  usual  weights  represent  fairly  well  the 
weight  of  normal  tonsils  is  shown  by  the  uniformity  of  the 
curve  of  the  frequency  of  the  weights.  If  the  figures  in  the 
table  are  plotted  out  in  a  graph  a  maximum  is  found  at  16.4 
per  cent,  with  a  fairly  uniform  slope  on  either  side  until  the 
excessively  heavy  tonsils  are  reached.  The  bluntness  of  the 
apex  is  an  indication  that  there  is  considerable  latitude  in  the 
weight  of  the  normal  pair  of  tonsils.  The  current  belief  that 
the  largest  tonsils  are  found  in  children  was  substantiated 
in  collecting  these  figures,  but  the  heaviest  pair  in  this  series 
came  from  an  adult.  The  ver)'  light  ones  also  came  from 
adults. 

COXCLUSIONS. 

During  a  period  of  eleven  months  214  pairs  of  tonsils  were 
cultured.  The  most  common  organism  found  was  streptococ- 
cus hemolyticus,  61  per  cent.  The  next  most  common  organ- 
isms were  nonhemolytic  staphylococci,  S7  per  cent ;  pneumo- 
cocci.  26  per  cent,  and  streptococcus  viridans.  14  per  cent. 

The  percentage  of  hemolytic  streptococcus  appears  to  vary 
from  month  to  month. 

During  the  same  period  218  tonsils  were  weighed  in  pairs. 
The  average  weight  was  found  to  be  7.08  grams.  The  usual 
weight  ranged  between  five  and  seven  grams. 

Since  writing  the  foregoing,  a  paper  dealing  with  the  patho- 
logic histology  of  tonsils  containing  hemolytic  streptococci 
by  Kelleri'  has  come  to  our  attention.  He  found  streptococ- 
cus hemolyticus  of  frequent  occurrence  in  tonsillar  crypts.  In 
our  series  a  considerable  number  of  tonsils  at  the  beginning 
of  the  investigation  were  sectioned  and  examined  microscopi- 
cally. Like  Kellcrt,  we  were  unable  to  detect  any  character- 
istic patliologic  change  in  those  tonsils  which  yielded  large 
numbers  of  hemolytic  streptococci.     The  sectioning  was  aban- 
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doned  after  having  examined  about  25  or  30  tonsils.  Our  find- 
ings swere  essentially  the  same  as  those  of  Kellert,  although 
polymorphonuclear  leucocytes  were  not  so  abundant  and  carti- 
lage was  not  found.  In  the  crypt  of  one  tonsil  was  found  a 
bit  of  vegetable  material  with  a  cell  arrangement  suggesting 
leaf  structure. 

NUMBER  AND  PER  CENT*  OF  ORGANISMS  CULTURED  AEROLSICALLY 
FROM    TONSIL    CRYPTS. 

Relative  Abundance 

Organisms                  Predominating  Common  Few  Total 

No.  Pet.  No.   Pet.  No.     Pet.  No.  Pet. 

Streptococcus   hemolyticus  --87     42  24     11  18       9  129  61 

Streptococcus    viridans 12       6  14       7  2       1  28  14 

Pneumococei    13       6  24     11  18       8  .15  26 

Staphylococci    nonhemolytie-14     66  44     21  64     30  122  57 

Staphyloeoeei  hemolytic 3       1.5  8       4  6       3  17       8 

Gram     positive,     tetracoecus 

forms 00  00  21  21 

Gram   negative   diplococci 42  94  52  18       8 

Bacilli  of  Friedlander  group-  2       1  2       1  1       0.5  5       2 

Influenza-like  bacilli  1       0.5  2       1  0       0  3       1.5 

Other  Gram  negative  bacilli-  2       1  5       2  3       1.5  10       5 

Diphtheroid  bacilli  0       0  3       1.5  2       1  5       2 

Bacillus   subtilis 0       0  0       0  1       0.5  1       0.5 

Other  Gram  positive  bacilli-  1       0.5  0       0  0       0  1       0.5 

Organism  of  Vincent's  angina  0       0  1       0.5  1       0.5  2       1 

MONTHLY    INCIDENCE  OF   HEMOLYTIC  STREPTOCOCCI    CULTURED 
FROM    TONSIL   CRYPTS. 

Number 

Month                                      Percent  Cultured 

January  63  8 

February  7S  8 

March   4^  27 

April    54  22 

May  72  11 

Tune 70  10 

July  0  0 

August   72  43 

September  60  30 

October  62  24 

November  26  21 

December  40  10 

♦Fractions  of  a  per  cent  have  been  as  a  rule  disregarded 
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WEIGHTS   OF   218    PAIRS    OF   TONSILS. 

Weights  Number  Percent 

2—2.9  grams  2  0.95% 

3—5.9  : 16  7.35 

4—4.9  25  11.40 

5—5.9  36  16.40 

6—6.9  35  16 

7—7.9  24  11 

8—8.9  24  11 

9—9.9  23  10.05 

10—10.9  14  6.40 

11—11.9  8  3.65 

12—12.9  0  0 

13—13.9  3  1.75 

14—14.9  1  0.45 

15—15.9  2  0.95 

16—16.9  3  1.75 

17—17.9  1  0.45 

18—18.9  0  0 

19 1  0.45 
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EPIDEMIC   MASTOIDITIS. 

By  James  E.  Rekder,  M.  D., 
Sioux  City,  Iowa. 

Any  man  who  professes  to  practice  otology  and  was  not  in 
the  service  during  the  fall  and  winter  of  1917  and  1918,  in 
my  mind  missed  a  great  opportunity  to  witness  one  of  the 
events  in  the  annals  of  otology-. 

I  happened  to  be  in  charge  of  the  operative  service  at  Camp 
Cody  when  the  epidemic  of  streptococcus,  pneumonia  and  mas- 
toiditis hit  us  like  a  bolt  out  of  a  clear  sky  at  the  time  we  least 
expected  such  an  unheard  of  and  unprecedented  catastrophe. 
Most  certainly  it  was  unprecedented,  as  it  has  been  shown  by 
other  writers  that  precedent  was  set  both  as  when  to  interfere 
surgically  in  acute  mastoiditis  as  well  as  the  postoperative 
care. 

Jitst  whv  such  an  epidemic  should  occur,  there  are  a  number 
of  etiologic  factors  to  be  considered,  but  as  yet  of  all  the  the- 
ories which  have  been  advanced,  none  are  satisfactory  in  ex- 
plaining the  true  cause.  True,  it  seems  environment  played  a 
verj-  imfK)rtant  role,  as  the  men  were  taken  from  all  walks  of 
life  and  thrust  into  an  intensive  training  which  they  had  to 
endure,  and  were  not  allowed  to  rest  for  some  slight  indispo- 
sition, but  had  to  be  quite  sick  to  be  admitted  to  the  base  hos- 
pital, no  doubt  all  of  this  resulted  in  a  lower  physical  resist- 
ance for  some  time  until  they  became  acclimated  or  had  be- 
come hardened  physically  to  stand  the  military  routine.  It 
was  during  this  readjustment  period  these  men  were  good  sub- 
jects for  any  acute  infection  which  might  arise,  notably  acute 
.streptococcic  sore  throat. 

The  streptococcus  in  its  different  types  was  the  most  im- 
portant infection  we  had  to  contend  with.  This  particular 
organism  was  not  only  an  important  etiologic  factor  in  all 
primary  infections,  but  played  an  important  role  as  secondary 
infections   following  the   acute   exanthemas,   such   as  measles 
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and  scarlet  fever.  It  seems  this  organism  may  be  dormant, 
as  it  were,  only  waiting  for  an  opportunity  to  become  active 
upon  any  lowered  resistance  of  its  host. 

I  am  convinced  of  this,  as  a  number  of  the  ward  attend- 
ants had  repeated  cultures  from  the  nose  and  throat,  and  they 
all  showed  a  predominant  streptococcus  growth  as  well  as  a 
slight  leucocyte  count.  These  cultures  and  blood  counts  were 
taken  weekly,  and  as  long  as  tlie  blood  count  showed  a  good 
resistance  they  were  kept  on  ward  work,  but  if  a  slight  indis- 
position was  apparent  with  low  resistance  these  men  were 
placed  on  other  duty  for  a  few  days.  In  this  way  we  were 
always  able  to  keep  our  help  in  the  mastoid  ward  up  to  very 
good  efficiency. 

It  is  not  surprising,  when  one  considers  the  foregoing,  that 
we  virtually  had  an  epidemic  of  mastoiditis  or  at  least  spo- 
radic, as  we  frequently  had  a  number  of  cases  from  one  com- 
pany and  not  any  from  another,  but  from  different  battalions. 
.It  was  during  December,  1917.  and  January.  Februar>-. 
March  and  April,  1918,  that  we  had  such  a  large  series  of 
cases  of  (operative)  streptococcus  mastoiditis.  From  my  ob- 
servations I  am  convinced  the  mastoid  is  more  frequently  in- 
volved through  the  blood  stream  than  was  thought  probable 
in  the  past. 

Symptomatology.— Cases  where  the  cTtitis  media  symptoms 
seemed  to  predominate  and,  say,  slight  pain  over  the  antrum 
and  a  high  temperature  with  a  timely  paracentesis,  although 
the  great  percentage  of  these  cases  had  gone  on  to  rupture 
before  they  were  admitted  to  the  hospital — as  a  rule,  this 
class  will  underg-o  resolution  without  surgical  interference 
of  the  mastoid. 

There  is  another  class  of  cases  in  which  the  otitis  media 
and  mastoiditis  appears  simultaneously.  A  paracentesis  is 
done  at  once,  but  the  case  is  one  of  those  fulminating  types, 
and  it  is  necessary  to  do  a  mastoidectomy  in  four  or  five  days 
to  relieve  the  pain.  While  the  patient  is  very  septic  and  may 
show  a  leucopenia,  you  then  wonder  how  it  is  possible  so  nuich 
destruction  could  be  done  in  such  a  short  time. 

Another  class  of  cases  were  those  complicating  systemic 
diseases,  such  as  measles.    These  cases  would  become  involved 
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and  the  patient  not  aware  of  it  until  necrosis  had  taken  place. 
These  no  doubt  were  infected  through  the  blood  stream. 

Blood  counts,  if  these  were  above  12,000,  we  watched  the 
mastoid  very  closely.  Headache  is  a  symptom  that  to  my  mind 
is  more  important  than  is  given  credit,  relative  to  complica- 
tions of  acute  mastoiditis.  A  constant  headache  always  means 
to  me  a  dural  irritation  or  a  beginning  meningitis. 

Where  precedent  was  set  in  this  epidemic  of  streptococcu.s 
mastoiditis  was  the  assurance  of  knowing  just  when  to  inter- 
fere surgically.  This  was  determined  by  the  following  points, 
which  I  wish  to  emphasize :  First,  as  a  case  was  admitted,  a 
culture  was  taken  of  the  discharge,  or  at  the  time  of  the  para- 
centesis a  culture  was  taken.  If  this  proved  to  be  either  pneu- 
mococcus  or  streptococcus,  and  at  the  end  of  the  third  or 
fourth  day  pain  and  tenderness  still  persisted  over  the  mas- 
toid along  with  a  leucocytosis,  also  an  occasional  leucopenia 
asserted  itself,  we  immediately  opened  the  mastoid.  A  leuco- 
cytosis meant  to  us  only  an  increased  resistance,  for  some  of 
the  worst  cases  had  a  normal  count  or  a  leucopenia.  Second, 
if  the  X-ray  showed  a  large  pneumatic  mastoid  along  with 
history  of  sudden  onset  and  continuous  severe  pain,  this  al- 
ways meant  early  operative  procedure.  There  is  just  one  fac- 
tor that  stands  out  in  acute  mastoiditis  which  has  always  been 
more  or  less  of  guesswork,  and  that  is  bone  necrosis.  It  is 
this  factor  alone  that  determines  when  we  shall  operate.  If 
this  could  always  be  determined  I  believe  our  mortality  follow- 
ing acute  suppurative  mastoiditis  would  be  lessened.  I  believe 
we  are  nearer  to  this  goal  than  ever  before. 

^\'e  have  those  classical  cases.  In  these  we  have  no  diffi- 
culty, but  the  classical  sym])toms  do  not  always  appear.  It  is 
then  we  should  rely  on  the  X-ray,  for  it  has  been  shown  that 
when  bone  necrosis  has  taken  place,  in  the  absence  of  the 
classical  symptoms  operative  interference  should  be  instituted 
at  once. 

The  Operation. — The  operation  for  the  removal  of  the  mas- 
toid cells  is  very  much  standardized,  and  I  feel  it  is  not  neces- 
sary to  discuss  it  here.  Except  I  wish  to  make  this  statement 
that  in  the  presence  of  a  streptococcus  infection  it  is  best  not 
to  use  the  blood  clot,  as  we  tried  it  in  twenty  cases,  and  all  but 
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three  broke  down.  Of  course  this  delayed  the  resolution,  and 
I  feel  you  are  endangering  the  patient  possibly  to  severe 
complications. 

After-care. — We  discovered  it  was  best  to  use  dry  dressings 
along  with  rest  and  good  food.  We  were  disappointed  with 
dichloramin-T.  It  is  possible  we  did  not  use  the  proper  tech- 
nic.  In  the  end  we  decided  it  was  best  to  use  dry  dressings 
and  let  them  alone. 

Complications. — The  two  uppermost  questions  in  our  mind 
in  any  acute  mastoiditis  is  the  diagnosis  of  bone  necrosis  and 
complications.  Our  complications  consisted  of  sinus  throm- 
bosis, brain  abscess,  meningitis,  arthritis,  endocarditis  and  a 
general  streptococcemia. 

Sinus  thrombosis  is  too  well  known  to  lie  taken  up  in  detail, 
but  there  is  one  thing  we  proved,  and  tliat  is  that  a  sudden 
chill  followed  by  a  rise  in  temperature  does  not  always  mean 
sinus  thrombosis,  but  we  had  so  many  complications  arise  that 
it  was  the  opinion  of  all  that  the  blood  stream  no  doubt  was 
infected  prior  to  the  rlevelopment  of  the  mastoid  or  through 
the  lymphatics  from  the  mastoid  region  and  not  through  the 
lateral  sinus. 

Erysipelas  was  a  frequent  complication  but  never  proved 
fatal.     It  prolonged  the  period  of  convalescence. 

The  one  complication  which  was  most  dreaded  was  menin- 
gitis. The  necropsies  show  this  to  be  a  more  frequent  com- 
pHcation  of  pneumonia  than  was  at  first  suspected.  In  one 
case  of  mastoiditis  complicated  by  meningitis  it  was  shown  at 
postmortem  that  temporosphenoidal  and  cerebellar  abscesses 
were  found.  The  heart  showed  multiple  abscesses  through- 
out, and  cultures  from  the  pleural  cavity  were  positive  for 
streptococcus. 

COXCI.L'SIOXS. 

1.  Why  such  an  epidemic  of  mastoiditis  should  occur  in  our 
armv  camps,  it  is  difficult  to  say  that  any  one  thing  was  the 
ctiologic  factor,  but  a  number  of  factors  are  to  be  considered. 
The  one  imi>ortfint  thing  which  stands  out  most  were  the  com- 
])lications  associated  with  the  acute  contagious  diseases,  such 
as  measles. 
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2.  The  mastoid  may  become  involved  through  the  blood 
stream  or  the  nasopharynx  route. 

2.  Bone  necrosis  is  the  most  important  thing  to  keep  in 
mind.  This  can  be  determined  by  constant  use  of  the  X-ray 
along  with  clinical  manifestations. 

4.  Those  mastoids  following  the  acute  contagious  diseases 
as  complications,  in  all  probability,  get  their  start  through  the 
blood  stream  and  give  us  the  most  trouble. 


XXIX. 

ETHMOID    OPERATIONS    (DURING    THE    L.\TEXT 

STAGE)  FOLLOWED  BY  DEATH.    REPORT 

OF    CASES. 

By  L.  Ostrom,  A.  B.,  M.  D.,  Major  M.  R.  C,  U.  S.  A. 

Rock  Isi^and,  III. 

The  literature  of  ethmoid  operations  presents  such  a  wide 
difference  of  opinion  that  a  brief  resume  will  prove  quite  in- 
teresting. Some  surgeons  have  been  very  fortunate,  while 
others  have  had  more  than  their  proportion  of  trouble.  Wil- 
liams^ in  his  textbook  says :  "The  mortality  is  low ;  I  have 
been  fortunate  in  never  having  a  death."  Lenox  Browne^' 
says:  "This  measure  (curettement  of  ethmoid  cells)  is  rarely 
attended  by  any  risk.''  Packard',  at  our  A.  M.  A.  meeting, 
1907,  remarked  that,  "Septic  infections  following turbinal  oper- 
ations are  by  no  means  as  common  as  one  would  believe. 
When  we  consider  the  large  blood  vessels  and  lymphatic  chan- 
nels which  lie  immediately  beneath  the  nasal  mucosa  and  the 
proximity  of  the  tissues  to  the  brain  and  its  meninges,  we 
would  hardly  think  that  the  cases  of  meningitis,  cerebral  ab- 
scess, or  thrombosis  of  the  sinuses  are  as  rare  as  they  would 
seem  to  be  after  a  diligent  search  of  the  literature  on  the  sub- 
ject." In  my  limited  way  I  have  tried  to  cover  the  literature 
on  this  subject  and  come  to  full  accord  with  Packard,  because 
I  find  very  few  references  to  the  subject  and  remarkably  few 
cases  reported.  There  are,  however,  numerous  hints  and 
warnings  that  there  is  danger,  and  tliat  others  have  had  trou- 
ble, so  where  there  is  smoke  one  is  sure  to  find  fire. 

The  tenor  of  opinion  of  tiie  dangers  attending  the  opera- 
tion, at  the  same  time  considering  it  comparatively  safe,  is 
w^ell  stated  by  Lack  :-^  "I  do  not  wish  to  exaggerate  the  ad- 
vantages of  this  operation  (curettment),  but  rather  to -empha- 
size its  dangers  and  the  necessity  for  caution  in  jier forming 
it.  The  following,  so  far  as  I  am  aware,  is  a  full  account  of 
the  ill  results  that  have  been  re])orted. 
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At  least  three  deaths  have  occurred.  Of  one  I  have  obtained 
no  details.  One  was  due  to  polypus  forceps  having  been 
pushed  through  the  cribriform  plate,  and  therefore  was  not 
directly  due  to  tliis  operation  at  all.  The  third  was  due  to 
fracture  of  the  cribrifonn  plate  from  scraping  with  the  ring 
knife.  'I  have  performed  the  operation  myself  during  the  past 
eight  years  upon  more  than  150  patients  without  any  fatal  re- 
sults. Serious  ill  results,  although  undoubtedly  serious,  seem 
to  me  small  compared  with  the  severity  of  the  disease  for 
which  the  operation  is  performed.  The  fatal  results,  so  far 
as  is  at  present  known,  were  due  to  avoidable  causes,  and  pro- 
longed experience  proves  that  the  operation,  when  properly 
and  carefully  performed,  is  both  safe  and  efficient." 

Ballenger-"'  follows  the  same  tone:  "Meningitis  following 
ethmoid  operations  is  rare.  The  chief  point  to  be  mentioned 
concerning  them  is  that  the  operation  should  not  be  performed 
if  a  latent  chronic  meningitis  is  already  present,  as  it  may 
cause  an  acute  exacerbation  and  extension  which  may  prove 
fatal.  The  chief  subjective  symptom  of  latent  meningitis  is  a 
severe  headache.  When  this  is  present  the  operation  should 
be  postponed  until  it  has  been  proved  that  it  is  not  due  to 
meningitis.'' 

Loeb'-  admirably  advises  careful  judgment  in  selection  of 
cases  and  method  of  technic.  "Operations  on  the  ethmoid 
cells  have  been  followed  by  serious  results,  such  as  sinus 
thrombosis,  meningitis  and  death.  The  possibilities  of  these 
untoward  results  can  be  lessened  by  refraining  from  post- 
operative packing,  postponing  operation,  when  possible,  in  the 
presence  of  an  acute  infectious  process  in  the  nose,  and  by 
avoiding  any  injury  in  the  vicinity  of  the  cribriform  plate." 

Perhaps  Moure^''  expresses  the  true  state  of  affairs,  espe- 
cially in  regard  to  the  reporting  of  cases.  "We  should  not 
forget  that  the  number  of  cases  of  death  from  meningitis  or 
subsequent  sepsis  following  surgical  interference  in  the  eth- 
moids  is  quite  considerable  (not  to  mention  other  unfortunate 
cases  never  published),  to  not  make  the  surgeon  careful  who 
ventures  to  enter  this  zone,  most  dangerous,  perhaps,  from  a 
surgical  point  of  view,  for  an  inexperienced  hand  or  unskillful 
surgeon.'" 
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In  their  reports  some  writers  suggest  that  complications, 
unless  induced  by  faulty  technic,  seldom  prove  fatal"  and  that 
meningitis  is  seldom  a  result  of  sinus  suppuration  but  of  an 
operation  to  relieve  the  chronic  condition.-'' 

That  often  too  much  is  done  is  emphasized  by  Prof.  Kuem- 
mel^°  of  Heidelburg,  after  reviewing  a  fatality  following  re- 
moval of  the  ethmoid  labyrinth,  "unless  there  is  some  vital 
indication,  too  little  is  better  than  too  much  interference  in 
chronic  frontal  or  ethmoid  sinusitis."  Seymour  Oppenheimer^' 
agrees  with  this  statement:  "If  free  drainage  is  present  and 
there  are  no  signs  of  ill  efifects  on  the  general  health  but  an 
occasional  headache,  and  if  the  patient  can  be  kept  under  ob- 
servation, the  risks  of  radical  operation  more  than  counter- 
balance the  advantages." 

On  the  other  hand,  that  master  rhinologist  Hajek^*  takes 
the  opposite  view,  that  too  little  may  be  done.  In  his  reports 
of  two  deaths  he  says :  "The  complications  had  their  origin 
not  in  the  operated  area,  but  in  some  overlooked  ethmoid  cell, 
some  other  neglected  accessory  cavity,  especially  in  some  area 
of  pus  which  had  not  drained  away  and  which  had  given  rise 
to  an  area  of  infection.'' 

Injury  to  the  cribriform  plate  or  adjoining  cranial  bones  is 
perhaps  the  most  frequently  mentioned  cause,  yet  very  few 
cases  are  found  reported.  Thompson^"  says:  "The  chief 
danger  is  from  injury  to  the  cribriform  plate,  as  any  damage 
in  this  area,  occurring  in  the  septic  conditions  which  generally 
call  for  operation,  is  generally  followed  by  fatal  meningitis." 

Douglass-"  in  his  book  writes:  "If  the  brain  plate  has  been 
wounded  or  septic  material  has  been  conveyed  to  the  dura 
mater,  the  patient  ma\"  slowly  develop  a  pachymeningitis. 
Sometimes  this  disease  will  develop  after  an  0]>eration  with- 
out the  infection  or  exciting  cause  having  come  from  the  nose. 
It  happens  that  cases  of  ethmoiditis  often  develop  a  low  grade 
of  pachymeningitis  and  are  suffering  from  it  at  the  same  time 
when. they  present  themselves  for  operation  for  the  ethmoid- 
itis. Sometimes  the  operating  surgeon  in  opening  the  cells  of 
such  i)atients  excites  an  irritation  of  the  dura  and  a  spread 
of  the  meningitis,  although  the  instrument  has  not  been  out- 
side the  pro]:er  field  of  operation." 
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A  number  of  fatal  reports  are  found  where  no  injury  of  the 
cranial  bones  has  taken  place.  \'irulent  streptococcus  infec- 
tion with  fatal  meningitis  without  injury  to  the  cribriform 
plate  after  ethmoid  operation  is  reported  by  Hajek.^*  A  case 
of  purulent  meningitis  with  death  is  reported  by  Knutson.'' 
Autopsy  confirmed  the  diagnosis  and  showed  that  dura  near- 
est the  affected  bone  had  not  been  injured. 

Phillips-^  says:  "It  is  contended  by  some  observers  that 
intracranial  complications  may  be  induced  by  the  shock  and 
irritation  of  the  operation  alone.  In  a  limited  proportion  of 
cases  of  purulent  ethmoiditis  there  is  a  preexisting  latent  men- 
ingitis or  a  circumscribed  brain  abscess,  either  of  which  may 
be  excited  to  renewed  activity  by  the  manipulations  incident 
to  the  operation,  especially  when  carelessly  or  unskill  fully  per- 
formed." Fatal  tennination  after  simple  removal  of  polypi  is 
reported  by  X'oltolini,^  2  cases ;  Broeckaert,*  1  case ;  Rethi,'' 
1  case;  H.  Knapp,"  after  removal  of  pol}pi  and  orbital  tumor; 
Quinlan,"'  after  cautery  of  middle  turbinate.  Welty^''  reports 
two  cases  following  socalled  intranasal  operations  (not  his 
cases  but  came  to  his  knowledge).  Onodi-*^  reports  11  cases 
of  cerebral  abscess  occurring  as  complication  to  ethmoid  oj>er- 
ation.  Sluder-*  mentions  having  8  cases  of  meningitis  but 
does  not  state  operative  measures. 

Fatalities  following  other  intranasal  operations,  submucous 
resection,  etc.,  in  the  presence  of  latent  empyema  occur  and 
have  been  reported.^"  Perhaps  a  good  many  more  occur  than 
we  have  any  idea  of. 

♦Compared  to  the  radical  operations  the  literature  makes  one 
think  that  these  conservative  operations  are  more  frequently 
fatal  than  are  all  other  intranasal  operations  put  together. 
When  we  realize  that  the  radical  frontal,  ethmoid,  antrum  or 
sphenoid  operations,  are  seldom  performed  by  the  general  sur- 
geon or  embryo  specialist,  and  that  almost  every  graduate  of 
medicine  at  some  time  removes  polypi  or  some  parts  of  the 
turbinates,  and  the  dangers  of  sepsis  are  practically  the  same, 
one  is  apt  to  conclude  that  the  ratio  of  ill  results  should  be 
reversed.  Gerber^-  alone  gives  us  the  report  of  46  cases  fol- 
lowing the  radical  Killian  operation,  more  than  I  can  find  all 
together  after  other  reported  intranasal  operations. 
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It  has  been  my  misfortune  to  have  had  three  fatal  termina- 
tions following  simple  curettement  of  the  ethmoid  cells.  In 
each  of  these, cases  I  am  sure  that  no  injury  was  done  to  the 
cribriform  plate  or  adjoining  cranial  bones,  nor  was  any  septic 
matter  conveyed  directly  to  the  dura  mater.  The  operations 
were  carefully  executed  with  the  idea  only  of  obtaining  free 
drainage,  not  of  removing  every  vestige  of  diseased  tissue,  lay- 
ing myself  open  to  criticism  of  perhaps  doing  too  little  rather 
than  too  much.  The  patients  were  all  apparently  in  good  con- 
dition for  the  operation.  No  packing  was  used,  careful  asepsis 
and  antisepsis  carried  out,  and  I  know  of  nothing  that  could 
have  been  done  to  avoid  the  complications  if  I  could  have  the 
opportunity  to  do  them  all  over  again. 

Case  1.— Mr.  B.  M.,  age  37,  Mazon.  Ill,  Dec.  26,  1906. 
Severely  jolted  and  stunned  in  a  railroad  accident  four  to 
six  weeks  before  I  saw  him.  Back  has  been  painful  since  that 
time.  Has  had  difficulty  in  breathing  through  the  left  nostril 
for  several  years,  especially  in  damp  weather.  Discharge  of 
pus  w^hen  he  has  a  cold.  \^ery  little  headache.  Looks  sick, 
very  pale,  but  says  he  feels  O  K,  except  for  pain  in  the  back. 
No  temperature.  Heart  and  urine  normal.  Complains  of 
vague  stomach  trouble  which  he  thinks  comes  from  his  nasal 
condition.  Transillumination  shows  all  sinuses  clear.  No  pus 
seen  in  nose,  but  a  small  amount  of  thin  serous  secretion,  such 
as  is  seen  after  sneezing  spells,  covered  the  entire  mucosa.  A 
large  polyp  arising  by  a  small  pedicle  from  the  middle  meatus 
almost  filled  the  nose.  This  was  removed  with  a  snare,  and 
arrangement  was  made  to  do  a  simple  ethmoid  operation  the 
next  day. 

Dec.  27.  Removed  cystic  and  polypoid  middle  turbinate. 
curetted  ethmoid  cells,  which  were  soft  and  easily  broken 
down,  leaving  a  clean  field.  Vomited  during  the  operation. 
The  operated  area  was  afterwards  swabbed  with  tr.  iodin. 
No  packing  was  used.  Practically  no  bleeding  followed  the 
operation,  but  a  profuse  serous  discharge,  lasting  almost  two 
hours,  made  it  appear  as  if  there  was  an  escape  of  cerebro- 
spinal fluid.     This  stopped  spontaneously  and  did  not  recur. 

Dec.  2S.  Feels  fine,  no  bleeding  or  serous  discharge.  Said 
he  felt  well  enough  to  go  to  work. 

Dec.  30.  Found  delirious  in  his  boarding  house  and  sent  to 
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the  hospital,  Dr.  Bradford  having  been  called  to  see  him. 
I  emj^erature.  103.  No  headache,  but  severe  pain  and  tender- 
ness in  back  between  the  shoulders.  Eyes,  urine  and  reflexes 
normal  or  slightly  exaggerated.  Skin  very  yellow.  Nose 
looks  fine.     A  diagnosis  of  meningitis  had  been  made. 

Dec.  31.  Temperature  higher,  104  to  105.  Eyes  normal,  no 
headache,  but  pressure  on  the  cervical  or  dorsal  vertebrae 
produced  extreme  pain.  Reflexes  of  legs  abolished.  Control 
of  rectum  and  bladder  lost.     Has  good  control  of  arms. 

Jan.  1.  Comatose.  Died,  Jan.  2.  Spinal  leptomeningitis. 
Body  sent  to  his  home  at  Mazon,  111. 

Jan.  6.  Dr.  Bradford  informed  me  that  a  postmortem  would 
be  held  to  determine  the  cause  of  death  and  advised  me  to 
attend.  We  both  went,  and  I,  especially,  met  a  very  cool  re- 
ception because  the  entire  history  seemed  to  point  to  the  oper- 
ation as  the  direct  cause  of  death.  On  the  removal  of  the 
skull  cap,  the  brain,  meninges,  and  the  area  about  the  ethmoids 
were  found  perfectly  normal,  without  any  evidence  of  infec- 
tion or  injury.  Opening  into  the  ethmoids  showed  a  perfectly 
executed  operation.  I  insisted  that  the  spinal  canal  be  opened, 
and  when  the  laminse  and  spinous  processes  were  lifted  off  and 
the  periosteum  of  the  spinal  canal  incised,  the  pressure  of  the 
contained  pus  was  so  great  that  is  squirted  quite  a  ways  up  in 
the  air.  This  was  extended  up  to  the  second  cervical  and 
down  to  the  second  dorsal  vertebra.  (There  was  no  pus 
below  the  second  dorsal.)  No  culture  was  made  nor  was  any 
microscopic  examination  made  of  this  pus,  because  the  post- 
mortem was  conducted  for  other  purposes  than  merely  sci- 
entific, matters  over  which  I  had  no  control.  Opening  the 
dura  showed  the  cord  slightly  compressed,  dura  thick,  but 
no  pus  was  found  on  or  around  the  cord.  The  pus  was  con- 
fined exclusively  to  the  epidural  si)ace.  (Gray's  Anatomy-" 
gives  a  minute  description  of  this  space:  "The  .spinal  dura 
mater  forms  a  loose  sheath' around  the  medulla  spinalis  and 
represents  only  the  inner  or  meningeal  layer  of  the  cerebral 
dura  mater ;  the  outer  or  endosteal  layer  ceases  at  the  foramen 
magnum,  its  place  being  taken  by  the  periosteum  lining  the 
vertebral  canal.  The  .spinal  dura  mater  is  separated  from  the 
wall   of   the  vertebral   canal   by   a   space,   the   epidural   space. 
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whicli  contains  a  quantity  of  loose  areolar  tissue  and  a  plexus 
of  veins.  The  situation  of  these  veins  between  the  dura  mater 
and  the  periosteum  of  the  vertebrae  corresponds  therefore  to 
that  of  the  cranial  sinuses  between  the  meningeal  and  endosteal 
layers  of  the  cerel)ral  dura  mater.  The  spinal  dura  mater  is 
attached  to  the  circumference  of  the  foramen  magnum  and  to 
the  second  and  third  cervical  vertebrae.  It  is  also  connected 
by  fibrous  slips  to  the  posterior  longitudinal  ligaments  of  the 
vertebrae,  especially  near  the  lower  end  of  the  vertebral  canal. 
The  subdural  cavity  ends  at  the  lower  border  of  the  second 
sacral  vertebrae.")  The  fact  that  no  pus  was  found  below  the 
second  dorsal  would  have  prevented  us  from  obtaining  any 
useful  information  if  we  had  made  a  spinal  puncture,  a  pro- 
cedure w^iich  was  not  done. 

The  cause  of  death  was  a  pachymeningitis  of  the  spinal  epi- 
dural space,  caused  perhaps  b_v  the  trauma  of  the  railroad 
accident,  and  an  acute  exacerbation  induced  by  bacterial  meta- 
stasis through  the  blood  vessels  following  the  operation.  Need- 
less to  state  that  the  hard  feeling  toward  me  changed  very 
much  after  the  postmortem  was  completed. 

Case  2. — P.  J.,  age  24  years,  private  secretary,  has  felt 
bad  generally  for  a  long  time ;  nose  stopped  up,  frequently 
sore  throat,  and  pains  in  the  arms  and  legs.  Chronic  eth- 
moiditis.  Antra  and  frontal  sinuses  fairly  clear  on  trans- 
illumination. Alay  11,  1914.  Tonsillectomy;  local  anesthesia. 
Normal  reaction  and  prompt  recovery.  Felt  much  better  after 
the  operation.  ]\Iay  29.  Removed  both  middle  turbinates  and 
curetted  ethmoid  cells.  Turbinates  and  ethmoids  quite  dense 
and  firm.  There  was  no  pus  ])resent,  but  considerable  thick, 
stringy  mucous.  Practically  no  bleeding  followed  the  opera- 
tion and  the  operated  field  seemed  to  be  very  satisfactory. 

Dr.  j.  R.  Brown,  Tacoma,  Wash.,  late  president  \\"ashington 
State  Medical  Society,  witnessed  the  operation,  .\fter  com- 
pleting the  operation  the  entire  operated  field  was  thoroughly 
swabbed  with  tr.  iodin,  which  caused  Dr.  P>rown  to  remark 
that  he  had  never  seen  more  care  given  asepsis  and  antisepsis 
in  any  nasal  operation.  Patient  felt  fine  for  four  days  and 
was  getting  ready  to  return  to  Chicago. 
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June  5.  Dr.  Bennet,  who  referred  him  to  me,  met  him  wan- 
dering on  the  street,  out  of  his  head,  with  temperature  103  to 
104,  and  sent  him  to  the  Moline  City  Hospital.  When  I  saw 
him  the  next  day  I  recognized  a  general  streptococcus  sepsis. 
Dr.  Mock,  physician  to  Sears-Roebuck,  was  sent  down  to  help 
us.  Autogenous  vaccines  (hemolytic  streptococci  from  the 
patient's  blood)  were  made  and  administered,  but  in  spite  of 
all  our  efforts  he  died  June  11.  Numerous  large  abscesses  had 
by  that  tmie  been  formed  in  various  parts  of  the  body.  Not 
until  some  time  after  his  death  was  I  informed  that  he  had 
had  a  positive  Wassermann.  This  I  consider  a  general  stre])- 
tococcus  septicemia  following  the  operation  in  spite  of  all 
preventives,  and  not  a  meningitis.  No  postmortem  was  ob- 
tained. 

Case  3. — Mrs.  S.  }^lc.  C,  age  62,  has  had  a  discharge  from 
nose  for  twenty  years.  Not  much  headache  except  when  she 
has  a  cold.  Health  has  been  good  most  of  the  time.  Trans- 
illumination showed  antri  and  frontal  sinuses  fairly  clear. 
Chronic  ethmoiditis.  In  as  good  health  at  time  of  operation 
as  she  had  been  for  years.  Wassermann  negative.  Was  anx- 
ious to  get  rid  of  the  profuse  discharge,  and  to  improve  nasal 
breathing.  May  15,  1918.  Operation.  Removed  both  middle 
turbinates  and  curetted  ethmoids,  all  of  which  were  vev}'  soft 
and  mushy  and  easily  removed  without  using  any  force.  The 
entire  field  was  swabbed  with  tr.  iodin.  No  packing  was  used. 
Was  in  very  good  condition  following  the  operation  and  re- 
mained in  St.  Anthony's  Hospital,  Rock  Island,  111.,  for  three 
da\-s,  but  she  felt  so  well  on  the  third  day  that  she  left  the 
hospital  without  my  permission  and  went  to  her  home,  fifteen 
miles  from  the  city.  All  next  day  she  felt  fine,  but  by  even- 
ing went  into  a  stupor  and  was  comatose  by  midnight.  Dr. 
Moore  of  Reynolds,  111.,  was  called,  and  he  talked  to  me  over 
the  tele])hone  about  her  condition,  but  I  could  give  him  no 
assistance.  Her  temperature  rapidly  rose  to  103  and  104.5. 
At  no  time  was  there  any  headache,  convulsions,  or  other  phy- 
sical signs  except  high  temperature  and  coma.  She  died  the 
following  morning  (five  days  after  the  operation)  from  acute 
pachymeningitis,  in  my  mind  excited  by  the  operation,  though 
there  had  at  no  time  previously  been  any  symptoms  of  latent 
meningeal  disease. 
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XXX. 

ABSCESS  OF  THE  FROXTAL  LOBE  SECONDARY 
TO  SINUSITIS. 

Bv  G.  W.  Boot,  M.  D., 
Chicago. 

F.  P.,  age  41,  Bohemian.  Admitted  to  Cook  County  Hos- 
pital complaining-  of  pus  discharging  from  a  sinus  on  the  right 
side  of  the  forehead,  of  fever  and  headache. 

History :  Patient  is  said  to  have  had  some  sort  of  operation 
for  nasal  obstruction.  The  trouble  in  the  forehead  followed. 
(The  physician  who  operated  on  him  stated  that  this  was  not 
true ;  that  he  had  not  done  any  operation  inside  the  man's  nose 
but  had  only  opened  the  subperiosteal  abscess  over  the  right 
side  of  the  patient's  forehead.)  Patient  was  sick  a  week  be- 
fore entering  the  hospital. 

Physical  examination :  Patient  is  a  well  developed  man  of 
41.  He  has  an  opening  on  the  forehead  midway  between  the 
right  eyebrow  and  the  hair  of  the  scalp  above,  from  which 
pus  is  discharging  freely.  The  surrounding  area  is  deeply 
infiltrated.  The  scalp  is  edematous  half  way  to  the  occiput 
and  past  the  median  line  towards  the  left  side.  The  right 
upper  eyelid  is  edematous  so  that  the  eye  can  be  only  partly 
opened.     The  pupils  are  equal. 

There  is  a  large  amount  of  pus  in  each  naris,  but  particu- 
larly in  the  right.  The  nasal  cavities  contain  crusts.  Appar- 
ently all  four  turbinates  have  been  removed  either  by  operation 
or  by  disease. 

Marked  pyorrhea  is  present  and  the  phar}-ngeal  vessels  are 
injected.  The  tonsils  are  small  and  submerged.  There  is  no 
cervical  glandular  enlargement.  Both  maxillar\-  sinuses  light 
up  well  on  transillumination.  The  frontal  sinuses  do  not  light 
up  well. 

Smears  from  the  pus  from  the  nose  show  a  few  chains  of 
streptococci  of  from  five  to  seven  members. 

Examination  of  thorax  and  abdomen  is  negative.  The  X- 
ray  report  states  that  there  are  no  frontal  sinuses. 
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Diagnosis :    Suppurative  right  frontal  sinusitis. 

Twenty-four  hours  after  the  above  examination  was  made 
patient  became  irrational  and  held  his  left  forearm  strongly 
flexed  at  the  elbow  and  with  the  left  upper  extremity  spastic. 
The  head  was  turned  strongly  towards  the  right  with  conju- 
gate deviation  of  the  eyes  to  the  right. 

The  abdominal,  epigastric  and  cremasteric  reflexes  were 
absent.  The  pupillary  reflex  was  present  on  both  sides. 
Babinski  was  present  on  the  right  side  but  not  on  the  left.  The 
patellar  and  triceps  reflexes  were  much  exaggerated  on  the 
right  side.  Achilles  jerk  was  present  on  the  right  side  but 
not  on  the  left.  .Vnkle  clonus  and  ])lantar  reflexes  were 
absent. 

Patient  does  not  remember  that  he  was  in  the  X-ray  room 
yesterday.  He  points  to  the  doctor,  mistaking  him  for  some- 
one else,  ft  is  with  difficulty  that  he  can  be  made  to  fix  his 
attention  or  do  the  simplest  thing,  as,  for  instance,  look  up- 
wards, or  to  one  side  or  protrude  his  tongue.  On  irritating 
patient  by  pulling  his  hair  there  is  a  coarse  tremor  set  up  in 
the  left  hand. 

Lumbar  puncture  produces  a  clear  fluid  under  increased 
pressure  and  containing  7}>  cells  per  cu.  mm.    Xonne  -| — | — [-. 

Blood  count  gave  14,200  whites.  Blood  pressure  S.  130. 
D.  70.  Edema  of  the  right  eyelid  is  greater  than  yesterday. 
Pupils  are  widely  dilated  but  react  to  light.  There  is  no  rigid- 
ity and  no  hemianopsia.  Ophthalmoscopic  examination  was 
not  satisfactory  on  account  of  inability  to  keep  the  eyes  still. 

Operation:  After  the  usual  preparation  the  skin  over  the 
lower  part  of  the  forehead  was  infiltrated  with  '/>  per  cent 
novocain  and  an  incision  made  transversely  from  the  midline 
through  the  right  eyebrow  to  its  outer  extremity.  The  soft 
parts  were  retracted  upwards  and  pus  was  seen  oozing  through 
the  bone  about  two  inches  above  the  orbital  margin.  With  a 
gouge  the  bone  was  removed  over  the  usual  location  of  the 
right  frontal  sinus,  and  finally  a  sinus  about  2  cm.  in  diameter 
and  >2  cm.  in  depth  was  exposed  and  found  full  of  jnis.  After 
the  sinus  was  well  cleaned  out  its  posterior  wall  was  removed 
and  a  large  amount  of  pus  found  between  the  bone  and  the 
dura.  This  came  from  every  direction  for  a  distance  of  ? 
cm.    After  enlarging  the  opening  in  the  frontal  bone  and  evac- 
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uatiiig  this  pus  the  dura  was  fouud  red  and  granulating.  It 
was  incised  and  pus  found  in  the  pia  in  every  direction  for 
at  least  5  cm.  An  abscess  cavity  about  2  cm.  in  diameter  was 
found  in  the  inner  part  of  the  right  frontal  lobe,  lying  near 
the  falx  cerebri.  It  was  evacuated  and  a  rubber  drain  in- 
serted. The  skin  incision  was  then  extended  across  to  the 
outer  extremity  of  the  left  eyebrow  and  search  made  for  the 
left  frontal  sinus  by  means  of  a  gouge.  The  bone  was  exca- 
vated to  a  depth  of  about  2  cm.,  with  no  sign  of  a  frontal 
sinus,  so  it  was  concluded  that  there  was  no  left  frontal  sinus. 
The  wound  was  closed  with  skin  clips  after  inserting  drains. 
The  patient  seemed  a  little  improved  after  the  operation,  but 
soon  relapsed  and  died  in  about  48  hours. 

The  i^eculiarities  in  the  case  were  the  suppurative  rhinitis, 
the  absence  of  turbinates,  the  abnormally  tliick  skull,  the  ab- 
sence of  a  left  frontal  sinus  and  the  extensive  involvement  of 
the  meninges  and  brain  that  must  have  been  present  at  the 
time  of  the  first  examination  without  corresponding  symptoms. 
At  that  time  he  walked  into  the  examination  room  just  as  any 
other  patient  would  walk  and  showed  no  sign  of  the  seriou.' 
intracranial  trouble  he  was  having.  Twenty-four  hours  later 
he  had  spasm  of  the  left  upper  extremity,  with  turning  of  the 
head  to  the  right  and  conjugate  deviation  of  the  eyes  to  the 
right,  and  was  comatose.  Had  he  been  able  to  speak  English 
we  might  possibly  have  been  able  to  note  mental  disturbance, 
but  it  is  not  likely. 

The  frontal  lobe  is  notoriously  a  silent  area.  I  have  seen  a 
secpiestrum  of  the  frontal  bone  5  by  7  cm.  separate  as  a  result 
of  a  combination  of  syphilis  and  suppurative  sinusitis,  the 
dura  bathed  in  foul  smelling  pus  for  weeks,  with  no  symptoms 
referable  to  the  brain. 

On  the  other  hand,  I  have  seen  suppurative  frontal  sinusiti- 
on  the  right  side  cause  a  man  to  write  his  name  upside  down 
and  backwards  and  to  set  up  a  sort  of  double  personality  so 
that  the  patient  went  to  another  town  without  realizing  where 
he  was  and  later  "came  to"  and  remembered  that  he  lived  in 
Chicago,  and  all  these  disturbances  cease  in  a  week  after 
external  operation  on  the  sinus  with  drainage. 

Definite  symptoms  of  abscess  of  the  frontal  lobe  are  wanting. 
There  may  be  the  ordinary  symptoms  of  brain  abscess,  such  as 
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headache,  choked  disc  and  increased  tension  of  the  cerebro- 
spinal fluid,  but,  on  the  other  hand,  these  may  not  be  at  all 
definite.  The  spinal  fluid  may  be  clear  or  contain  but  few- 
cells,  and  changes  in  the  fundus  may  be  absent.  Headache, 
while  always  present,  is  a  symptom  common  to  so  many  con- 
ditions that  it  has  not  much  significance  in  abscess  of  the 
frontal  lobe.  For  the  present  the  diagnosis  would  seem  to  be 
best  made  by  exploratory  operation  in  any  case  of  suppuration 
of  the  frontal  sinus  where  headache  is  not  promptly  relieved 
by  drainage  and  where  lumbar  puncture  shows  changes  of  an 
inflammatory  type.  If  we  wait  until  symptoms  of  involvement 
of  the  motor  area  present  themselves  the  case  is  apt  to  have 
progressed  too  far  for  operative  interference  to  be  of  much 
avail.  In  this  type  of  case,  when  external  operation  on  a 
frontal  sinus  is  decided  upon,  exploration  of  the  brain  for  ab- 
scess is  justifiable.  At  least  there  is  no  hami  apt  to  result  from 
exposure  of  the  dura.  In  any  case  of  frontal  sinus  suppura- 
tion, where  a  subperiosteal  abscess  has  resulted  from  the  pus 
extending  through  the  bone  to  its  outer  surface,  remember 
that  the  inner  wall  of  the  sinus  is  thinner  than  the  outer  wall 
and  fully  as  apt  to  be  perforated  by  the  i)us.  Hence  in  such 
a  case  explore  inside  the  skull. 
25  E.  Washington  St. 
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REPORT  OF  CASE  OF  ORBITAL  ABSCESS  FROM 
ETHMOID  SUPPURATION. 

By  Cliftox  M.  Miller,  M.  D., 

RiciiiroxD,  Va. 

Orbital  abscess  has-been  usually  considered  an  ophthalmo- 
logic condition,  but  from  the  etiology  in  the  majority  of  non- 
traumatic cases  it  appears  more  properly  to  belong  in  the  do- 
main of  rhinology.  The  great  majority  of  cases  of  nontrau- 
matic cellulitis  of  the  orbit,  whether  they  go  on  to  resolution 
or  suppuration,  have  their  origin  in  infection  of  one  of  the 
nasal  accessory  sinuses. 

The  mode  of  infection  from  the  sinuses  varies.  It  may  be 
through  a  dehiscence  in  or  by  perforation  of  the  bony  wall  of 
the  sinus.  In  these  cases  the  abscess,  as  it  were,  ruptures 
into  the  orbit  and  the  purulent  cavity  in  the  sinus  and  orbit  is 
continuous  through  the  opening.  Skilleni  in  his  work  on  the 
accessory  sinuses  of  the  nose,  says :  "The  continual  apposition 
of  the  purulent  secretion  results  in  maceration  of  the  epithe- 
lium, which  gradually  pervades  the  entire  mucosa  until  it 
becomes,  in  certain  areas,  loose  on  the  underlying  bone.  The 
purulent  material,  thus  coming  in  direct  contact  with  the  bone, 
slowly  infiltrates  through  the  canalicular  and  Haversian  canals 
(possibly  with  the  aid  of  blood  and  lymph  vessels)  and  event- 
ually reaches  the  periosteum  of  the  opposite  side.  From 
here  on  but  little  resistance  is  opposed  to  the  spread  of  the 
infection.  The  infection  may  travel  along  the  sheaths  of  the 
vessels  and  nerves."  It  has  seemed  to  me  that  a  thrombophle- 
bitis of  the  ethmoid  veins  has  been  the  cause  of  tlie  majority 
of  cases  which  have  come  under  my  observation. 

Several  cases  of  orbital  abscess  have  been  operated  upon  by 
me  in  the  past  ten  years,  and  in  all  of  them  a  careful  exam- 
ination of  the  wall  of  the  sinuses  has  been  made.  In  none  of 
them  could  denudation  or  dehiscence  be  found,  but  in  all  the 
offending  sinus  was  demonstrated  by  finding  pus. 
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The  ethmoid  labyrinth  seems  to  be  the  cause  of  orbital  cel- 
lulitis more  frequently  than  any  other  sinus.  This  is  partic- 
ularly true  in  children. 

The  offending  sinus  may  be  suspected  by  the  direction  of 
the  exophthalmos,  but  the  diagnosis  must  not  be  based  upon 
this,  a  careful  examination  of  the  nose  being  indicated. 

Case. — A.  J.  W.  AI.,  age  eight  years.  First  seen  December 
6,  1920.  Parents  living,  in  good  hcrdth.  Brothers  and  sisters 
healthy. 

Boy  well  nourished,  but  rather  small  in  stature.  Quite  bright 
and  active  physically. 

Has  had  some  of  diseases  of  childhood.  Physical  examina- 
tion negative  except  condition  for  which  he  was  presented. 

Status  praesens :  Father  says  that  he  has  had  a  "bad  cold" 
with  j^rofuse  nasal  discharge,  more  from  right  nostril,  for  the 
l)ast  week.  This  morning  he  aw^oke  comjjlaining  of  the  right 
eye.  Condition  today  has  not  been  good.  Xo  appetite  and 
does  not  want  to  play. 

Examination  reveals  right  nostril  filled  with  profuse  muco- 
])urulent  discharge.  Nostril  quickly  fills  up  after  being  cleared 
out.  Discharge  seen  coming  from  below  middle  turbinate. 
Gentle  suction  brings  large  amount.  Slight  swelling  over 
upper  inner  angle  of  right  orbit.  E.xtreme  tenderness  on 
pressure  over  most  i)rominent  part  of  swelling.  Motility  of 
eye  unimpaired. 

With  use  of  rest,  hot  fomentations  over  eye.  gentle  suction 
and  spray  containing  adrenalin  there  was  no  change  in  the 
local  appearance  for  three  days,  and  the  general  condition  of 
the  boy  seemed  better.  On  the  fourth  day  there  was  a  change 
for  the  worse.  Swelling  more  pronounced  and  painful,  some 
exophthalmos,  with  cornea  directed  downward  and  outward. 
Marked  loss  of  motility  of  eye.  though  there  was  still  some 
voluntary  movement  outward  and  downward,  -\-ray  exam- 
ination at  this  time  revealed  cloudiness  in  riglu  ethmoid  and 
inner  j^ortion  of  right  orbit.  Operation  was  advised  but  not 
acceded  to  for  about  five  days,  at  which  time  there  was  marked 
increase  in  the  swelling  and  edema  of  conjunctiva.  Exoph- 
thalmos very  marked.  Xo  motility  of  eye,  cornea  turned 
downward  and  outward.  Discharge  from  nose  almost  en- 
tirely absent.     At  no  time  was  there  anv  evidence  of  a  con- 
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tinuity  between  the  ethmoid  and  orbital  abscesses.  Pressure 
over  orbital  swelling  caused  no  discharge  into  nose,  nor  did 
forcible  inflation  of  nose  produce  bulging  of  the  orbital  swell- 
ing- 

Under  ether  anesthesia  incision  was  made  into  the  abscess 
cavity  through  the  upper  lid  and  about  8  cc.  of  pus  evacuated. 
Careful  search  of  the  inner  walls  of  the  orbit  was  made  for 
denuded  bone  or  an  opening  into  the  ethmoid  cells  but  neither 
could  be  found.  Wick  drain  inserted  and  wet  dressing  ap- 
plied. Recovery  prompt  and  uneventful  with  perfect  vision 
and  motility  of  eye.  Ethmoid  seems  entirely  free  from  dis- 
ease at  present. 

This  case  seems  to  me  to  have  resulted  from  a  thrombo- 
phlebitis of  one  of  the  ethmoid  veins. 

Stuart  Circle  Hospital. 
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AN  ARGUMENT  IN"  FAVOR  OF  PRELIGATION  OF 
THE  JUGULAR  IN  SINUS  THROMBOSIS. 

By  T.  H.  Odeneal,  M.  D 

John  ,  age  40,  laborer,  referred  to  me  by  a  general 

physician,  with  swelling  and  tenderness  over  the  zygomatic 
area  of  the  right  mastoid.  Discharging  ear  for  six  weeks, 
during  which  time  he  had  continued  to  work.  Temperature 
slightly  elevated,  felt  well  with  exception  of  slight  pain  in 
swollen  area  and  headaches.  No  bulging  of  canal  wall  or  undue 
sensitiveness  on  pressure  of  the  mastoid  proper  (in  my  opin- 
ion, the  character  of  the  swelling  often  indicates  sinus  throm- 
bosis, swelling  high  up  without  being  extension  from  lower 
down  being  very  suggestive). 

On  operation  the  sinus  was  found  thrombosed,  with  the 
anterior  will  necrosed  and  partly  absent. 

It  is  customary  for  me  to  ligate  the  jugular  in  thrombotic 
cases  before  removing  the  clot,  but  as  the  membranous  wall 
of  the  sinus  was  partly  absent  in  this  case  I  removed  some  of 
the  clot  before  deciding  to  ligate  the  jugular  and  then,  having 
made  my  decision  to  ligate,  packed  the  mastoid  wound  lightly 
and  prepared  for  the  ligation.  The  incision  made,  I  began 
separating  down  to  the  vein,  when  the  anesthetist  informed 
me  the  patient  had  ceased  to  breathe.  About  three  minutes 
before,  the  nurse  had  taken  the  pulse  and  found  it  normal. 
Artificial  respiration  and  stimulants  failed  to  revive  the  pa- 
tient. 

Death  no  doubt  was  due  to  an  infarct  originating  from  the 
sinus  thrombus  and  lodging  in  a  cerebral  vessel,  causing 
paralysis  of  the  respiratory  center.  Had  I  ligated  the  jugu- 
lar in  this  case  before  disturbing  the  clot  I  have  no  doubt  the 
patient  would  be  alive  today. 

I  was  very  much  interested  in  the  discussion  of  the  New 
York  Otological  Society  of  March  25,  1919,  relative  to  the 
merits  of  ligation  of  the  jugular  in  sinus  thrombosis,  and 
the  variety  of  opinions  on  the  subject  stimulated  me  to  report 
this  case,  as  we  have  here  an  actual  and  not  a  hypothetical 
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cause  for  preligation  of  the  jugular  in  sinus  thrombosis. 

Whereas  formerly  the  majority  of  ear  surgeons  believed 
in  jugular  ligation,  I  believe  today  they  are  in  the  minority, 
but  this  case  has  strengthened  me  in  my  former  adherence 
to  ligation  in  all  thrombus  cases. 

In  cases  of  seemingly  localized  phlebitis,  where  the  sinus  is 
covered  with  granulations  and  there  is  good  pulsation,  I  never 
open  the  sinus,  and  have  always  had  good  success  with  such 
cases  (ligation,  of  course,  is  also  not  done).  This  case  is 
presented  merely  as  a  record,  and  I  hope  it  will  be  of  assist- 
ance as  such. 


ABSTRACTS  FROM  CURRENT  LITERATURE. 


I.— EAR. 


Acute   Meningitis   of  Otitic   Origin   as  Observed   in   the   Desgenette 
Military    Hospital    During    the    War. 

Lannois  and  Sargnon. 
Rev.  de  laryngol.,  d'otol.,  July  15,  1920. 

From  November,  1914,  to  December  31,  191S,  24, GOO  ear  patients 
were  seen.  Of  these,  5,500  were  admitted  to  the  hospital;  630  oper- 
ations were  practiced  upon  the  ear,  of  which  34  were  for  otitic 
meningitis.  The  number  of  deaths  in  the  5,500  cases  were  74.  Of 
this  number,  2G  were  due  to  otitic  meningitis.  Nothing  peculiar 
was  seen  in  the  pathologic  anatomy  of  the  cases.  Of  the  eight 
cases  which  recovered,  in  two  no  microbes  could  be  discovered. 
The  others  belong  to  a  variety  of  serous  meningitis  with  polynu- 
clear  action  more  or  less  marked.  In  the  fatal  cases,  on  the  other 
hand,  the  organisms  were  easy  of  determination.  Ten  times  pure 
streptococcus  associated  with  staphylococcus;  one  case  with  pneu- 
mococcus;  meningitis  due  to  streptococcus  were  decidedly  the  most 
grave. 

From  the  standpoint  of  evolution,  three  forms  can  be  distin- 
guished: the  fulminating,  the  acute  and  the  subacute.  The  prog- 
nosis varies  according  to  the  form.  The  fulminating  type  are  be- 
yond help;  of  the  acute  form,  18  out  of  27  had  brain  abscesses,  six 
recovered;  the  subacute  type  furnished  two  recoveries. 

The  authors  lay  great  weight  upon  operating  at  the  earliest  pos- 
sible time.  Repeatedly  they  have  operated  immediately,  day  or 
night,  as  soon  as  the  lumbar  puncture  established  the  diagnosis. 
Beyond  the  thorough  cleaning  out  of  the  mastoid,  they  practiced 
only  repeated  lumbar  punctures,  at  first  daily  and  later  every  sec- 
ond day  until  the  severe  symptoms  moderated.  In  addition  to  this, 
they  recommend  the  systematic  employment  twice  daily  of  hot 
baths  for  thirty  minutes  at  a  time.  Han-is. 

Paroxysmal    Bilateral    Suppurative   Otitis    Media. 

Levesque. 

Rev.  de  laryngol..  d'otol.,  April  30,  1920. 

The  author  dwells  on  the  important  role  which  the  sympathetic 
fibers  of  the  trigeminal  play  in  the  anatomy  and  physiology  of  the 
nose,  throat  and  ear.  Lesions  in  the  eye  and  in  the  ear  caused  by 
section  of  the  trigeminal  in  the  neighborhood  of  the  Gasserian 
ganglion  have  been  studied  both  in  the  laboratory  and  in  certain 
cases  of  brain  tumor.  They  are  described  under  the  name  of 
neuroparalytic  keratitis  and  neuroparalytic  otitis.  The  latter  is 
more  capable  of  demonstration  than  the  former.  Such  a  case  fol- 
lowing tumor  of  the  ganglion  has  been  seen  by  Levesque.    Closely 
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allied  to  this  socalled  false  otitis  is  a  form  of  otitis  which,  in  his 
opinion,  is  due  to  an  irritation  of  the  sympathetic  fibers  of  the 
trigeminal.  Such  a  case  he  has  recently  seen.  It  was  a  young 
woman  who  from  November.  1911,  to  the  end  of  1914  had  more  than 
forty  attacks  of  acute  suppurative  middle  ear  disease  on  the  right 
side  and  more  than  twenty  on  the  left.  The  attacks  lasted  from 
four  to  five  days  and  were  followed  by  complete  cicatrization  of 
the  drum.  The  onset  of  the  attack  is  announced  by  sharp  pain  in 
the  ear  for  six  or  eight  hours,  accompanied  by  somnolence  hyper- 
acousis  and  abundant  salivation.  The  face  is  congested,  the  con- 
junctiva injected  on  the  side  involved,  much  lacrimation,  profuse 
discharge  from  the  nose  with  cough.  Paracentesis  has  been  re- 
peatedly performed.  Twenty-four  hours  after  the  beginning  of 
the  attack  the  drum  membrane  no  longer  bulged,  gradually  re- 
sumed its  normal  color,  no  perforation  persisted,  and  there  was  no 
evidence  of  scarring.  Simultaneously,  all  the  mucopurulent  dis- 
charge from  the  nose  gradually  ceased. 

In  the  author's  opinion,  this  is  a  case  of  sympathetic  fiber  irri- 
tation, the  cause  resting  either  in  the  accessory  sinuses  of  the  nose 
or  in  the  teeth.  In  this  particular  case,  removal  of  the  nasal  polyp 
had  no  effect  upon  the  attacks.  He  adds  that  in  another  case  he 
has  noted  the  disappearance  of  the  polyp  by  simple  removal  of  a 
diseased  tooth,  and,  in  many  cases,  shrinking  in  the  size  of  the 
polyp  following  attention  to  the  teeth.  Harris. 

What   Is  to   Be   Understood   by  Aberrant   Mastoid   Cells. 

Mouret. 

Rev.  de  laryngol.,  d'otol.,  etc..  May  31,  1920. 

In  the  year  1901  Prof.  Moure  gave  the  term  of  aberrant  cells  as 
the  result  of  a  case  at  that  time  under  his  observation,  where  a 
mastoid  operation  had  been  performed  which  was  followed  a  month 
later  by  meningitis  and  death.  The  autopsy  showed  a  purulent 
cavity  lying  on  a  horizontal  plane  which  passed  through  the  upper 
pole  of  the  external  orifice  of  the  auditory  canal  and  1  cm.  posterior 
on  a  vertical  plane  passing  through  the  summit  of  the  mastoid.  A 
wall  of  compact  bone  0..5  cm.,  eburnated  and  healthy,  separated 
this  cavity  from  the  antrum. 

Based  on  this  finding  of  Moure,  Mouret  has  made  a  careful 
study  of  the  whole  subject.  In  his  opinion,  Moure's  case  is  one  of 
ostitis.  A  priori,  the  separation  caused  by  the  thick  bone  of  com- 
pact tissue  "can  only  be  apparent,"  although  the  communication 
between  such  a  cell  and  the  antrum  cannot  be  direct.  In  order  to 
determine  accurately  such  a  separation,  it  is  necessary  in  the 
course  of  an  operation  to  go  to  the  internal  cortex.  It  is  Mouret's 
custom  in  his  mastoidectomies  to  make  a  deep  groove  in  the  bone 
posterior  to  the  antrum  and  parallel  to  the  line  a  temporalis.  In 
this  way  he  repeatedly  has  found  deep  seated  cells  which  were  ab- 
solutely isolated  from  the  mastoid.  The  explanation  of  the  exist- 
ence of  the  wall  of  bone  lies  in  a  fusing  of  the  petrosal  to  the 
squamous  portion  of  the  temporal. 

The  author  describes  the  embryology  of  the  mastoid  and  con- 
cludes that  in  its  development  the  bands  connecting  the  petrosa 
and  the  squama  gradually  disappear,  although  the  tendency  of  both 


576  ABSTRACTS    FROM    CURRENT    LITERATURE. 

laminae  is  to  grow  together.  Mouret  has  carried  out  extensive 
experiments  with  the  injection  of  methylene  blue  and  has  demon- 
strated his  contention  that  these  deep  seated  mastoid  cells  are 
really  not  isolated  but  connected  with  the  antrum.  He  makes  the 
following  conclusions: 

a.  That  a  wandering  cell  is  a  pneumatic  cell  of  which  the  con- 
nection with  the  ot-her  pneumatic  cavities  of  the  temporal  bone 
does  not  appear  at  first  inspection  and  requires  in  consequence  to 
be  sought  for.  There  does  not  exist  in  fact  an  isolated  pneumatic 
cell  separated  from  the  entire  cavity  which  communicates  with  tho 
outer  air.  A  pneumatic  cell  has  need  of  air  in  order  to  live  nor- 
mally. 

b.  When  one  encounters  an  infected  mastoid  area  separated 
from  the  large  pneumatic  cavity,  there  is  a  disposition  to  speak  of 
it  as  an  aberrant  cellulitis.  Ostitis,  however,  secondary'  to  a  mid- 
dle ear  inflammation,  is  not  rare.  Very  frequently  it  constitutes 
the  only  mastoid  lesion  which  makes  one  think  of  the  presence  of 
a  wandering  mastoid. 

c.  The  presence  of  cells  removed  from  the  antrum  is  one  of  the 
causes  which  favor  strongly  a  large  and  deep  mastoidectomy  as 
compared  with  a  simple  antrotomy.  Harris. 

Local   Anesthesia  for   Simple    Mastoid    Operations. 

Koebbe,  E.  E. 

J.  Am.  M.  Ass.,  Chicago,  1921— LXXVI— 1334. 

For  all  of  the  cases,  1  per  cent  procain  with  from  1  to  2  drams 
of  1:1,000  epinephrin  solution  to  the  ounce  has  been  used.  The 
procain  and  epinephrin  are  boiled  separately.  An  ordinary  2  cc. 
Luer  syringe  with  a  No.  23  gauge  1-inch  needle  has  been  used. 
The  subcutaneous  tissues  are  first  infiltrated,  beginning  at  a  point 
directly  posterior  to  the  external  auditory  meatus  in  the  line  of  in- 
cision and  following  the  line  of  incision  to  its  most  upper  and  an- 
terior point,  and  then  downward  anterior  to  the  pinna  as  far  as 
the  level  of  the  tragus.  The  next  infiltration  begins  at  the  same 
point  as  the  first,  and  extends  downward  to  about  1  inch  below  the 
mastoid  tip.  At  this  point  a  slightly  deeper  injection  is  made;  this 
effectively  blocks  the  great  auricular  nerve.  Directly  below  the 
mastoid  tip  a  deeper  injection  is  now  made;  this  blocks  the  pos- 
terior auricular  nerve.  The  branches  of  the  small  occipital  nerve 
are  now  blocked  about  IVz  inches  posterior  to  and  on  a  level 
with  the  external  auditory  meatus.  The  needle  is  now  inserted 
from  behind  the  ear  into  the  posterior  wall  of  the  external  audi- 
tory canal,  nearly  to  the  attachment  of  the  tympanic  membrane. 
This  step  is  very  important,  as  the  patient  will  experience  pain 
when  the  periosteum  around  the  canal  is  elevated,  and  the  pinna  is 
pushed  forward,  if  this  injection  is  not  made.  Finally,  the  needle 
is  thrust  under  the  periosteum  in  four  or  five  places  so  that  the 
anesthetic  completely  infiltrates  all  the  periosteum  that  is  to  be 
elevated.  All  this  is  done  before  the  skin  incision  is  made,  and  it 
is  not  necessary  to  use  any  more  anesthetic  after  the  operation  has 
been  begun. 

It  requires  from  6  to  S  cc.  of  solution  to  complete  the  anes 
thesia.     As  soon  as  the  last  injection  has  been  made,  skin  clamps 
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are  used  to  hold  the  mastoid  sheet  and  towels  in  position.  It  is 
not  necessary  to  wait  after  the  injection  has  been  finished  before 
the  incision  is  made. 

A  general  anesthetic  is  more  or  less  difficult  to  administer  to  a 
patient  undergoing  a  mastoid  operation,  on  account  of  the  position 
of  the  patient,  small  amount  of  space  and  danger  of  contaminating 
the  field  of  operation.  If  the  patient's  tongue  has  a  tendency  to 
fall  backward,  or  if  there  is  an  excess  of  mucus,  the  difficulties  are 
still  further  increased.  Then,  too,  the  operator  and  his  assistants 
usually  inhale  a  considerable  portion  of  the  anesthetic.  A  large 
proportion  of  mastoid  operations  follow  an  attack  of  measles,  which 
may  also  have  been  complicated  with  pneumonia  and  in  which  a 
general  anesthetic  would  be  given  more  or  less  reluctantly.  In 
this  series,  thirty-five  were  mastoid  cases  that  followed  otitis  media 
complicating  measles,  and  five  of  the  patients  had  or  were  recov- 
ering from  bronchopneumonia  at  the  time  of  operation.  By  em- 
ploying local  anesthesia  we  were  able  to  operate  earlier  in  a  large 
percentage  of  the  cases  than  would  have  been  possible  if  it  had 
been  necessary  to  give  a  general  anesthetic.  In  one  case  of  frank 
lobar  pneumonia,  operation  was  performed  on  the  third  day  of  the 
pneumonia.  The  patient  recovered  uneventfully  from  the  pneu- 
monia and  the  mastoid  wound  was  healed  on  the  twelfth  day. 

This  method  is  applicable  to  all  patients  except  children  too 
young  to  be  reasoned  with.  In  this  series  the  ages  range  from  15 
to  32.  However,  there  is  no  reason  why  patients  much  younger 
than  15  should  not  be  operated  on  by  local  anesthesia,  provided 
they  have  not  been  terrorized.  Emil  Mayer. 

II.— NOSE. 

Trephining  of  the  Frontal  Sinus. 

Mouret. 

Rev.  de  laryngol.,  d'otol.,  August  15,  1920. 

In  the  last  twenty-five  years  the  author  has  performed  all  the 
various  operations  upon  the  frontal  sinus.  The  Luc  operation  has 
given  good  results  where  the  sintis  is  small.  It  does  not  allow, 
however,  sufficient  room  for  curetting  the  entire  ethmoid  or  when 
the  frontal  sinus  is  very  large.  The  Kuhnt  gives  good  results,  but 
the  after-appearance  is  bad.  The  Killian  gives  good  esthetic  re- 
sults, but  as  a  result  of  the  resection  of  the  orbital  roof  and  espe- 
cially most  of  the  internal  wall,  it  allows  the  soft  tissues  of  the 
orbit  to  prolapse  into  the  nose  and  so  often  sets  up  a  secondary' 
narrowing  of  the  nasofrontal  duct. 

The  radical  operation  upon  the  frontal  sinus  should  have  these 
objects  in  view: 

1.  Opening  the  sinus. 

2.  Removal  of  all  granulation  tissue. 

3.  Curettin.g  the  neighboring  cells  which  are  diseased. 

4.  Obtaining  the  establishment  of  a  permanent  opening  into  the 
nose. 

As  the  result  of  his  long  experience,  the  author  has  abandoned 
all  the  classical  procedures.  Of  them  all,  he  regards  the  Killian 
as   the   best,   but   to   this    he   finds   the   following   objections:     The 
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prolapse  of  the  soft  parts,  primary  or  secondary  infection  of  the 
periorbital  tissues,  and  stricture  of  the  nasofrontal  canal.  So  far 
as  the  first  objection  is  concerned,  he  states  that  he  has  observed 
in  all  cases  operated  on  by  this  method  a  certain  drooping  of  the 
soft  parts  which  tends  to  injure  the  esthetic  result.  He  lays  par- 
ticular attention  upon  the  primary  or  secondary  infection  of  the 
periorbital  tissues,  and  where  this  does  not  occur  has  noted  edema 
of  the  upper  eyelid  following  the  operation,  also  a  denuding  and 
stripping  of  the  orbital  floor  of  the  sinus.  Even  more  serious  are 
the  inflammatory  swellings  of  the  soft  tissues  of  the  upper  internal 
angle  of  the  orbit,  coming  on  several  weeks,  even  several  months 
after  the  operation.  Occasionally,  a  small  abscess  will  form  here. 
His  most  serious  objection,  however,  is  the  narrowing  of  the  naso- 
frontal canal.  In  small  sinuses,  the  cavity  can  be  obliterated  by 
the  method  of  Killian  but  not  where  it  is  large.  It  is  common  to 
witness  the  gradual  narrowing  of  a  nasofrontal  canal,  which  imme- 
diately following  the  operation  was  wide  open. 

As  a  result  of  these  objections,  Mouret  favors  the  Ogston-Luc 
or  the  Taptas  operation.  The  former,  however,  is  intended  only 
for  small  sinuses  and  possesses  the  objection  that  it  does  not  en- 
large the  nasofrontal  canal  nor  permit  of  a  complete  curetting  of 
the  ethmoid.  The  Taptas  operation  is  favorable  to  sinuses  of  a 
larger  size  and  permits  of  curetting  the  lateral  masses  of  the  eth- 
moid, as  a  result  of  the  resection  of  the  ascending  process  of  the 
superior  maxilla.  He  makes  in  the  anterior  wall  of  the  sinus  sev- 
eral openings  which  are  separated  from  one  another,  permitting 
the  introduction  of  the  curette.  This,  Mouret  believes,  is  more 
desirable  than  the  method  of  Killian.  When  it  is  a  case  of  a  large 
sinus  with  marked  development  in  the  roof  of  the  orbit,  Mjouret 
favors  in  addition  to  the  double  frontonasal  and  supraorbital  open- 
ings a  third  opening  in  the  external  half  of  the  orbital  floor  of  the 
sinus.  He  takes  great  pains,  however,  not  to  disturb  the  inner 
part  of  this  floor,  and  especially  the  orbital  portion  of  the  nasal 
fossa  of  the  frontal  which  formes  the  external  wall  of  communication 
of  the  sinus  with  the  nose.  Operating  in  this  way,  one  avoids 
secondary  narrowings  of  this  part,  upon  which  depends  communi- 
cation with  the  nose  after  operation.  Harris. 

III.— PHARYNX  AND   MOUTH. 

Examination   of  the  Throat   in   Botulism — A   Question   of   Differ- 
ential   Diagnosis. 

Vernieuwe. 
Rev.  de  laryngol.,  d'otol.,  June  15,  1920. 

The  author  reports  the  case  of  a  young  woman  who  presented 
herself  to  him  complaining  of  a  nasal  voice,  where  a  paralysis  of 
the  soft  palate  was  found.  At  the  same  time  symptoms  of  the  lack 
of  accommodation  showed  themselves.  A  diagnosis  of  postdiph- 
theritic paralysis  of  the  soft  palate  was  made.  Later,  her  brother 
developed  the  same  symptoms.  A  paralysis  of  the  soft  palate  was 
also  diagonsed,  as  well  as  failure  of  accommodation.  In  addition, 
he  complained  of  a  sensation  of  extreme  dryness  in  the  throat  dur- 
ing swallowing.     There  was  an  elevated  temperature,  the  face  was 
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cyanosed,  feeble  pulse  and  a  paresis  of  the  lower  extremities.  In- 
quiry showed  that  both  patients  had  eaten  raw  ham  as  well  as  six 
others.  All  showed  lack  of  accommodation;  in  four  there  was 
paralysis  of  the  soft  palate.  They  all  made  an  uneventful  recov- 
ery. The  paralysis  of  the  soft  palate  lasted  fifteen  days;  lack  of 
accommodation   persisted   for  a  considerably   longer  time. 

The  author  discusses  the  resemblance  of  botulism  to  postdiph- 
theritic paralysis  and  makes  the  following  differential  diagnosis: 

1.  Accommodation  and  the  pupillary  sphincter  are  in  botulism 
generally  affected  at  the  same  time,  if  not  to  the  same  degree.  In 
postdiphtheritic  paralysis,  on  the  contrary,  the  pupillary  action 
remains  intact. 

2.  External  muscles  of  the  eye  are  very  rarely  involved  in  post- 
diphtheritic paralysis.  In  botulism,  on  the  other  hand,  it  is  not 
rare  to  see,  apart  from  an  internal  ophthalmoplegia  interna,  a 
paralysis  of  the  external  muscles. 

3.  Paralysis  of  the  eye  appears  often  on  the  first  day;  more 
often,  on  the  second  or  third  day  after  the  taking  of  the  poisoning 
food.  Postdiphtheritic  paralysis  appears  much  later;  on  the  aver- 
age, four  weeks  alter  the  attack  of  diphtheria. 

4.  The  duration  of  the  paralysis  from  botulism  exceeds  in  dura- 
tion that  of  postdiphtheritic  paralysis:  "Four  to  eight  weeks  in 
case  of  diphtheria,  five  to  eight  months  in  paralysis  of  botulism." 

In  conclusion,  the  author  refers  to  the  similarity  of  the  symp- 
toms of  botulism  to  those  in  atropin  poisoning:  Agittaion,  dryness 
of  the  throat,  notable  diminution  of  the  saliva,  hallucination  of  the 
vision,  dilatation  of  the  pupil,  but  there  never  exists  a  paralysis  of 
the  external  muscles  of  the  eye  in  atropin  poisoning.  This  symp- 
tom is  peculiar  to  botulism.  Harris. 

The   Tonsil   and    Adenoid   Situation   in    New   York   City,      Report   by 

the    Public    Health   Committee  of  the   New  York 

Academy  of  Medicine. 

Med.  Rec.  N.  York,  1921— XCIX— 845. 

The  present  annual  demand  for  tonsil  and  adenoid  operations 
can  be  estimated  as  of  over  55,000.  The  existing  facilities  when 
fully  utilized  can  probably  be  made  sufficient  to  meet  this  demand, 
but  the  number  of  operations  performed  in  1920  was  8,000  below 
the   estimated    demand. 

There  is  need  for  a  regulatory  system  to  secure  a  more  uniform 
distribution  of  patients  among  the  hospitals  and  to  reduce  the  ex- 
cessively long  waiting  lists  in  some  hospitals. 

The  standards  of  operative  procedure,  as  well  as  the  care  of 
children,  before  and  after  tonsillectomy,  differ  considerably  in  the 
several  hospitals.  There  is  a  need  of  stimulating  the  institutions 
to  an  appreciation  of  the.  importance  of  a  thoroug'h  physical  exam- 
ination of  the  patients  before  operation  and  of  provision  for  ade- 
quate care  after  operation,  as  well  as  for  more  effective  methods 
of  instruction  as  to  care  to  be  taken  after  the  patients  leave  the 
hospital. 

A  longer  period  of  pre-  and  post-operative  care  would  reduce  the 
number  of  cases  which  can  be  accommodated  in  hospitals,  and  an 
extension  of  facilities  in  certain  directions  or  during  certain  periods 
of  the  year  might,  therefore,  be  required.  Emil  Mayer. 
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Induced    Atrophy   of   Hypertrophied    Tonsils   by    Roentgen    Ray. 

Murphy,  James  B.;   Witherbee,  W.  D.;   Craig,  S.  L. ;   Hussey,  R.  G., 
and  Sturm,  Ernest. 

J.  Am.    M.  Ass.,   Chicago,   1921— LXXVL— 228. 

The  factors  governing  the  dose  of  Roentgen  ray  given  in  the  re- 
gion of  each  tonsil  were  as  follows:  The  spark  gap  measured  be- 
tween points  was  S  inches;  5  milliamperes;  10  inches  distance  from 
the  target  to  the  highest  point  of  skin  exposed.  The  time  of  ex- 
posure varied  from  three  to  seven  minutes,  according  to  the  age 
of  the  patient.  The  ray  was  filtered  through  3  mm.  of  aluminum. 
The  approximate  value  of  this  dose  was  1  to  1%  skin  units.  The 
patient  to  be  treated  was  placed  on  a  table  in  such  a  position  that 
the  ray  entered  under  the  angle  of  the  jaw  and  penetrated  through 
the  soft  tissues  to  the  region  of  the  tonsil.  The  area  exposed  on 
each  side  was  about  3  square  inches,  the  surrounding  parts  being 
protected  by  heavy  sheet  lead.  For  young  children  a  special  board 
was  used  witV  retaining  straps,  and  the  head  secured  by  means  of 
a  gauze  bandage. 

In  all  but  four  cases  the  treatment  was  followed  by  marked  im- 
provement. In  the  majority  of  cases,  two  weeks  after  the  exposure 
to  the  roentgen  ray  a  distinct  shrinkage  of  the  tonsil  was  noted, 
this  process  continuing  from  one  to  two  months.  During  this 
period  of  atrophy  the  crypts  opened  and  drained,  and,  in  all  but  a 
few  case.5  the  exudate  disappeared  from  the  throat,  and  the  sur- 
face of  the  tonsils  became  smooth,  pale  and  of  a  healthy  appear- 
ance. With  the  exception  of  four  cases,  no  exudate  could  be 
squeezed  from  the  deep  tonsillar  tissue  at  the  end  of  the  period  of 
observation.  Later  examination  of  the  throat  showed  the  edges  of 
the  crypts  to  be  inverted!  and  in  a  number  of  cases  white  bands 
resembling  scar  tissue  were  noted  on  the  surface. 

The  results  reported  here  suggest  the  possibility  of  utilizing  the 
well  known  fact  that  lymphoid  tissue  is  easily  destroyed  by  the 
roentgen  ray  for  clearing  the  throat  of  an  excess  of  this  tissue.  In 
the  series  reported  above,  only  one  patient  received  more  than  one 
treatment. 

To  judge  by  studies  on  animals,  it  should  be  possible  to  induce 
almost  any  degree  of  atrophy  by  repeating  the  roentgen  ray  treat- 
ments at  suitable  intervals.  It  is  possible  that  the  hypertrophied 
condition  :-aay  return  after  a  lapse  of  time;  but  with  the  mildness 
of  the  roentgen  ray  treatments  recommended,  there  is  no  reason 
why  it  should  not  be  repeated  as  often  as  desired,  with  the  proper 
interval  between  exposures.  The  acual  amount  of  roentgen  ray 
used  is  smaller  than  that  commonly  used  in  the  treatment  of  ring- 
worm of  the  scalp,  from  which  no  bad  results  have  been  recorded. 

The  disappearance  of  the  hemolytic  organisms  of  the  throat  i« 
attributed,  not  to  the  direct  action  of  the  Roentgen  ray  on  these 
organisms,  but  rather  to  the  proper  drainage  of  the  crypts  as  the 
tonsil  tissue  atrophies. 

How  practicable  this  treatment  will  prove  can  be  determined 
only  by  the  study  of  a  large  series  of  cases  followed  over  a  consid- 
erable interval  of  time.  Emil  Mayer. 
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The  Value  of  Vaccine  Therapy  Versus  Tonsillectomy   in   Systemic 
Disease  of  Tonsillar  Origin. 

Hays,  Harold;  Palmer,  Arthur,  and  Wlnslow,  Thomas  S. 

Med.  Rec,  N.  York,  1921— XCIX— 304. 

1.  Systemic  disease  is  often  of  tonsillar  origin,  even  when  the 
tonsils  are  small  and  show  little  evidence  of  disease. 

2.  Cultures  from  the  tonsils  should  be  taken  in  all  cases  of  sys- 
temic disease. 

3.  Cultures  taken  from  the  tonsils,  preferably  from  the  supra- 
tonsillar  fossa,  showing  any  form  of  streptococcus,  should  be  con- 
sidered prima  facie  evidence  of  tonsillar  disease  sufficient  for  their 
removal,  if  associated  with  systemic  disease. 

4.  Tonsillectomy  is  a  better  procedure  than  the  administration 
of  vaccines  unless  operation  is  contraindicated. 

5.  A  poorly  performed  operation  is  no  criterion  of  the  value  of 
tonsillectomy.  A  small  piece  of  tonsil  remaining  may  still  keep 
up  the  systemic  infection. 

G.  The  value  of  the  vaccine  as  a  curative  agent  is  yet  to  be 
proved.  Emil  Mayer. 

Studies  of  the  Nasopharyngeal  Secretions  From  Influenza  Patients. 

Olitsky,  Peter  K.,  and  Gates,  Frederick  L. 

J.  Am.  M.  Ass.,  Chicago,  1921— I^XVI— 641. 

From  the  filtered  nasopharyngeal  washings,  from  early  cases  of 
uncomplicated  epidemic  influenza  and  from  the  lung  tissues  of 
experimental  animals,  we  have  cultivated  minute  bodies  of  char- 
acteristic morphology  which  are  strictly  anerobic,  are  filtrable,  and 
withstand  glycerolation  for  a  period  of  months.  The  effects  on  the 
blood  and  in  the  lungs  of  rabbits  and  guinea  pigs  injected  with 
these  bodies  are  similar  to  those  produced  by  the  filtered  and  un- 
filtered  nasopharyngeal  secretions  from  early  cases  of  epidemic 
influenza.  Emil  Mayer. 

IV.— LARYNX,  TRACHEA  AND  ESOPHAGUS. 

Laryngeal  Diphtheria.     Review  of  Five  Hundred  and  Fifteen  Cases 
in   Which    Intubation   Was    Performed. 

Hoyne,  Archibald  L. 
J.  Am.  M.  Ass.,  Chicago,  1921— LXXVI— 1305. 

There  is  probably  no  more  difficult  operation  in  surgery  than  an 
intubation  properly  performed.  And  whereas  almost  any  one  pos- 
sessing a  little  surgical  skill  can  make  an  incision  in  the  neck 
and  insert  a  tracheotomy  tube,  very  few  will  succeed  in  their  en- 
deavors to  intubate  the  larynx  unless  some  experience  has  been 
acquired  in  this  character  of  work. 

Some  of  the  remarkable  results  reported  for  intubated  patients 
in  private  practice  must  be  totally  beyond  the  comprehension  of 
any  one  possessing  an  extensive  hospital  experience  in  this  type  of 
disease. 
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Laryngeal  diphtheria  is  the  one  type  of  disease  in  which  the 
general  practitioner  Is  most  inclined  to  give  massive  doses  of  anti- 
toxin, and  yet  in  cases  in  which  the  membrane  is  confined  to  the 
larynx  such  treatment  is  seldom  required.  These  patients  do  not 
suffer  extensively  from  a  toxemia.  The  ordinarj'  complications  of 
diphtheria,  such  as  the  various  forms  of  paralysis  and  nephritis, 
are  not  often  encountered  when  the  membrane  is  limited  to  the 
larynx.  When  death  en.sues,  it  is  almost  invariably  due  either  to 
asphyxiation,  as  a  result  of  mechanical  obstruction  by  the  mem- 
brane or  to  a  complicating  bronchopneumonia.  From  15,000  to 
20,000  units  is  usually  a  sufficiently  large  dose  of  antitoxin  for 
cases  in  which  the  larynx  alone  is  involved.  If  there  are  other 
pites  of  infection  also,  as  the  tonsils  or  nasopharynx,  a  considera- 
bly larger  amount  of  antitoxin  may  be  demanded. 

The  following  factors  may  be  summarized  as  having  been  con- 
tributory to  the  excellent  results  secured  in  this  series  of  hospital 
cases: 

1.  Permanence  of  resident  physicians. 

2.  Specially  trained  nurses,  one  of  whom  always  has  the  patients 
under  constant  observation. 

3.  Emergency  bell  system. 

4.  An  interval  of  four  or  five  days  before  the  tube  is  removed 
after  intubation.  This  has  reduced  the  number  of  reintubations 
necessary. 

5.  Thorough  sterilization  of  instruments,  thus  lessening  to  some 
degree,  at  least,  complicating  bronchopneumonias. 

6.  Thorough  cleansing  of  hands  before  and  after  each  operation, 
a  simple  precaution,  which,  nevertheless,  is  often  neglected  in  deal- 
ing with  intubated  patients. 

7.  The  transfer  of  patients  from  the  tube  room  as  soon  as  this 
can  be  done  with  safety,  thus  le.'^sening  the  chance  of  crossed 
infections.  Emil  Mayer. 

v.— MISCELLANEOUS. 

The  Socalled   Impassable  Cicatricial  Stenosis  in  the   Esophagus 
in    Infants. 

Brindel. 
Rev.  de  larj'ngol.,  d'otol.,  August  15,  1920. 

During  the  present  year  Brindel  has  seen  five  cases  of  esophageci 
stenosis  in  infants.  As  a  result  of  the  study  of  these  cases  he  is 
inclined  to  disagree  with  Guiseau  in  his  view  that  the  affection  is  a 
progressive  one.  He  strongly  favors  the  hypothesis  of  spasm.  In 
favor  of  this  is  the  facility  with  which  one  can  dilate  such  a  steno- 
sis when  he  has  succeeded  in  passing  it  for  the  first  time.  At  the 
same  sitting  it  is  often  possible  to  introduce  ten  or  fifteen  num- 
bers of  the  bougie.  If  it  were  a  case  of  purely  fibrous  stricture, 
in  his  opinion,  it  would  not  be  possible  to  obtain  so  rapid  a  result. 

In  conclusion,  particular  emphasis  is  laid  upon  the  value  of  the 
esophagoscope  in  causing  the  disappearance,  in  the  great  majority 
of  cases,  of  impassable  strictures.  Harris. 
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Roentgenographic    Studies   of    Bronchiectasis    and     Lung     Abscess 
After    Direct    Injection   of    Bismuth    Mixture. 

Lynali,  Henry  L.,  and  Stewart,  William  H. 
Ann.  Surg.,  N.  York,  1921— LXXVIII— 3. 

(1)  Bismuth  mixtures  can  be  injected  into  the  bronchi  and  lungs 
of  a  living  patient  without  danger.  (2)  The  injection  of  an  opaque 
substance  into  the  lung  of  the  living  patient  will  open  an  enormous 
field  of  usefulness  in  the  study  of  cough,  the  expulsion  of  sub- 
stances from  the  lung,  and  lung  drainage.  It  will  also  aid  in  local- 
izing bronchial  strictures  in  the  same  manner  as  in  the  esophagus. 
Furthermore,  it  will  be  of  the  greatest  aid  to  the  "thoracic  surgeon 
by  mapping  out  the  abscess  cavity  in  the  respective  lobe  of  the 
lung.  (3)  A  definite  lung  abscess  cavity  is  seldom  seen  broncho- 
scopically.  Pus  is  usually  seen  coming  from  a  branch  bronchus, 
although  the  abscess  may  be  well  around  the  corner,  and  not  in 
that  portion  of  the  lung  from  which  the  pus  is  oozing.  An  in- 
jection of  bismuth  mixture  or  some  other  opaque  mixture  will 
■'clear  up"  this  error.  (4)  Bismuth  when  it  enters  the  abscess  cav- 
ity is  recognized  by  its  metallic  luster,  whereas,  when  it  is  in  the 
lobular  lung  structure  it  is  discerned  as  a  dull,  opaque  area.  Pus 
diffuses  and  soaks  the  lobular  structure  in  a  manner  similar  to 
bismuth;  this  often  makes  the  involved  area  appear  many  times 
larger  than  it  really  is.  (5)  The  bismuth  mixture  injected  in  these 
patients  was  8  cc.  of  bismuth  subcarbonate  in  pure  olive  oil  (1-2). 
The  mixture  is  rendered  sterile  by  boiling  before  injection.  (6) 
The  injection  should  be  made  slowly  and  not  with  a  "squirt,"  or 
else  the  roentgenographic  observations  may  be  spoiled  by  bismuth 
soaking  the  lung  structure  surrounding  the  diseased  area.  (7)  It 
seems  from  these  preliminary  studies  that  cough  and  action  of 
cilia  are  not  the  only  means  of  expelling  secretions.  (8)  While 
bismuth  mixtures  were  originally  injected  for  the  purpose  of  lung 
mapping  in  cases  of  lung  abscess  cavities,  they  seem  to  have  been 
of  therapeutic  benefit  to  the  five  patients  upon  whom  they  were 
tried.  So  far  the  procedure  has  done  no  harm.  (9)  While  the  flu- 
oroscopic examination  is  important,  stereoroentgenographic  exam- 
ination is  the  best  means  of  localizing  the  cavitations.  (10)  Ex- 
perience has  shown  that  the  Roentgen  examination  should  be  made 
almost  immediately  after  the  removal  of  the  bronchoscope,  other- 
wise the  patient*'  in  a  fit  of  coughing,  will  remove  much  of  the 
bismuth  from  the  involved  lung.  Emil  Mayei-. 

A   Refinement  in  the   Radical   Operation  for  Trigeminal    Neuralgia. 

Frazier,  Charles  H. 

J.  Am.  M.  Ass.,  Chicago,   1921— LXXVI— 107. 

In  every  respect  the  results  of  the  radical  operation  for  tri- 
geminal neuralgia  are  most  satisfactory.  With  the  exception  of 
one  death  from  apoplexy  of  a  patient  in  the  convalescent  stage, 
there  have  been  none  in  my  clinic  in  the  last  157  operations  (0.6 
percent). 

These  are  the  major  considerations'.  Of  minor  consideration  is 
the  "cosmetics."     In  times  past  the  motor  root  has  been  sacrificed 
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with  the  sensory  root,  and  there  followed  inevitably  atrophy  of  the 
temporal,  masseter  and  pterygoid  muscles.  So  far  as  it  affected 
movements  of  the  jaw  it  was  a  matter  of  inconvenience;  but  the 
atrophy  of  the  temporal  muscle  left  a  depression  above  the  zygoma 
that  was  quite  noticeable  and  prevented  what  otherwise  might  have 
been  regarded  as  a  perfect  cosmetic  result,  since  the  incision  was 
well  concealed  within  the  hair  line.  To  meet  this  objection  some 
surgeons  went  so  far  as  to  resect  the  zygoma. 

In  the  past  the  motor  root  was  often  sacrificed  because  the  sur- 
geon was  afraid  he  might  be  leaving  a  fasciculus  of  the  sensory 
root  with  all  its  unfortunate  possibilities.  But  with  the  use  of  the 
electrode  the  motor  root  when  exposed  can  positively  he  identified 
as  motor  by  observing  the  temporal  muscle  contact. 

"When  the  sensory  root  is  adequately  exposed,  in  the  course  of 
the  operation,  it  is  elevated  from  its  bed  with  a  blunt  instrument. 
Usually  the  motor  root  may  be  seen  in  contact  with  the  skull,  tra- 
versing the  space  behind  the  root  and  disappearing  behind  the 
ganglion.  If  recognized  or  suspected,  the  electrode  is  applied;  and 
should  it  prove  to  be  the  motor  root,  the  fibers  of  the  temporal 
muscle,  exposed  to  view  in  the  wound,  will  contract.  Sometimes 
at  this  preliminary  inspection  the  motor  root  will  not  be  seen  be- 
cause, cleaving  to  the  sensorj'  root,  it  has  been  lifted  up  by  the 
instrument  with  the  sensory  root.  Under  these  circumstances  I 
make  segmental  sections  of  the  sensory  root,  beginning  with  the 
outer  fasciculi,  and  search  for  the  motor  root  after  each  section. 
Usually  when  half  of  the  sensory  root  has  been  divided,  one  can 
recognize  the  motor  root  as  it  passes  behind  the  ganglion.  But 
to  confirm  the  observation,  the  electrode  is  used.  If  these  direc- 
tions are  followed,  the  motor  root  may  be  consei^'ed  in  the  ma- 
jority of  instan.es.  It  hvs  escaped  me  occasionally,  but  with  con- 
tinued effort  and  experience,  I  believe  it  will  be  possible  to  save 
the  root  in  every  instance.  With  this  refinement  in  technic  the 
radical  operation  might  be  said  to  be  beyond  criticism.  Symme- 
try of  the  face  is  conserved,  as  there  is  no  atrophy  of  the  tem- 
poral muscle:  there  is  no  deviation  of  the  jaw,  since  the  ptervgoid 
muscles  are  intact;    and  mastication  is  in  no  way  interfered  with. 

Emil   Mayer. 

The   Mechanism  of  the  Carrier  State,  With   Special    Reference  to 
Carriers  of  Friedlander's   Bacillus. 

Bloomfield,  Arthur  L. 
Bull.  Johns  Hopkins  Hosp.,  1921— XXXII— 359. 

Bloomfield  found  it  possible  to  show,  in  the  case  of  Friedlander 
bacillus  carriers,  that  the  breeding  place  of  the  bacteria  is  in  a 
definite  focus — the  tonsil.  From  this  point  the  organisms  are  dis- 
charged into  the  open  pharyngeal  cavity,  and  at  times  may  be  in- 
troduced into  the  nose.  There  is  no  evidence,  however,  to  indicate 
that  any  adaptation  takes  place  between  the  bacilli  and  the  mucous 
surfaces.  They  react  as  the  normal  mucous  membranes  do,  both 
surfaces,  leading  to  actual  growth  and  multiplication  on  these 
upon  the  introduction  of  the  carrier's  own  strain,  or  the  intro- 
duction of  a  second  strain  of  Friedlander's  bacillus. 
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Of  the  eighty-five  unselected  individuals  studied  in  this  investi- 
gation, 5.8  per  cent  were  found  to  be  carriers  of  Friedlander's  ba- 
cillus. The  carrier  state  persisted  throughout  the  observation. 
There  was  no  tendency  for  contacts  to  acquire  the  carrier  state 
Differential  cultures  showed  the  breeding  place  of  the  Friedlander 
bacilli  to  be  in  the  tonsil.  The  carrier's  own  strain  or  a  foreign 
strain  of  Friedlander  bacillus  implanted  upon  the  free  surfaces  of 
the  mucous  membranes  disappeared  at  the  same  rate  of  speed  as 
in  a  noncarrier.  It  was  impossible,  artificially,  to  produce  a  car- 
rier state  by  repeated  inoculation  with  B.  Friedlander.  The  gen- 
eral conclusion  from  these  observations  is  that  the  carrier  state 
depends  on  a  focus  of  diseased  tissue  which  affords  a  breeding 
place  for  the  bacteria.  They  do  not  become  adapted  to  growth  on 
the  free  surfaces  of  the  mucous  membranes.  Emil  Mayer. 

Pituitary  Extract  in  Conjunction 'With  Local   Anesthesia. 

Otrich,  G.  C. 

J.  Am.  M.  Ass.,  Chicago,  1921— LXXVL— 591. 

The  writer  uses  a  2  per  cent  procain  solution  in  combination 
with  pituitary  extract.  1  cc.  of  the  obstetric  strength,  to  5  cc.  of  the 
procain  solution.  "When  a  larger  amount  is  to  be  used,  I  use  the 
surgical  strength. 

"My  preference  for  pituitary  extract  to  epinephrin  is  tVat  the 
action  is  slower  in  taking  effect  and  lasts  much  longer,  which  is 
proved  by  taking  the  blood  pressure  curve  after  the  injection.  The 
longer  period  of  vasoconstruction  gives  a  better  chance  for  the 
organization  of  the  clot.  The  slow  passing  effect  and  the  slow  re- 
turning to  normal  of  the  small  vessels  give  the  clot  a  better  chance 
for  futher  fibrination.  thus  holding  more  securely.  In  epinephrin 
the  action  is  very  rapid  and  the  effect  passes  with  the  same  rapid- 
ity. Therefore,  sufficient  time  is  not  given  for  clot  formation  and 
fibrination.  Furthermore,  in  the  sudden  relaxation  of  the  walls 
of  the  small  vessels  and  arterioles,  the  clot  will  be  washed  away 
and  the  secondary  hemorrhage  will  take  place,  and  it  will  be  harder 
to  control  than  the  original."  Emil  Mayer. 
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Thi-:  President,  Dr.  Aefred  Lewy,  ix  the  Chair. 

Teratoid  Tumor  of  the   Floor  of  the    Mouth. 

Dr.  Otto  J.  Stein  presented  the  specimen  of  a  teratoid  tumor  on 
the  floor  of  the  mouth,  which  he  had  removed  from  a  patient  pre- 
sented two  months  previously.  Dr.  Stein  had  been  asked  whether 
the  condition  was  common  or  rare  as  seen  by  throat  specialists. 
At  the  time  this  patient  was  presented  he  had  seen  only  two  cases 
but  had  since  seen  a  third  case,  the  specimen  from  which  he  also 
exhibited. 

Dr.  Nerval  H.  Pierce  presented  a  paper  entitled, 

"The    Normal    and    Pathological    Pneumatization    of    the    Temporal 
Bone — A  Review"*  (With  Lantern  Slides). 

DISCUSSION. 

Dr.  J.  Holinger  expressed  himself  as  much  interested  in  Witi- 
maack's  book,  which  he  had  only  recently  received,  and  tendered 
his  personal  thanks  to  Dr.  Pierce  for  having  brought  the  work  to 
the  attention  of  the  Society  in  this  ins:ructive  manner.  He  be- 
lieved that  Wittmaack  found  well  prepared  ground  in  the  work  of 
Preysing  on  the  otitis  of  the  newborn.  Nevertheless  he  felt  that 
the  work  of  Wittmaack  showed  great  originality  and  a  very  greac 
fascination  in  its  diction.  Still  he  hoped  that  Dr.  Pierce  would  not 
expect  that  all  was  accepted  without  criticism. 

In  the  chapter  on  cholesteatoma,  he  found  that  Wittmaack  ex- 
plained that  cholesteatoma  may  form  in  ears  where  no  suppuration 
or  inflammation  had  ever  occurred.  In  looking  over  his  own  pub- 
lications Dr.  Holinger  found  fhat  in  1901  he  had  stated  in  an  article 
on  "Varieties  of  Cholesteatoma'  (read  before  the  Chicago  Patho- 
logical Society)  "Suppuration  of  the  middle  ear  need  not  have 
preceded  and  yet  we  have  epidermis  in  the  middle  ear  and  cholestea- 
toma." Ten  years  ago  in  a  paper  on  "The  Pathology  and  Prog- 
nosis of  Internal  Ear  Complications  Resulting  from  Inflatnmatory 
Middle  Ear  Diseases,"  he  had  stated,  "It  may  also  ccur  without 
even  a  trace  of  inflammation  or  suppuration  or  granulation  being 
present." 

As  to  the  progress  of  cholesteatoma  tt^wards  the  interior  of  the 
skull  cavity,  the  embryonal  communications  discovered  by  Witt- 
maack certainly  do  not   form   the   only   route.     The   absorption   of 


*See  page  509. 


SOCILITV    PROCEEDINGS.  587 

bone  and  consequent  disappearance  of  the  walls,  as  Dr.  Holin^er 
had  observed,  often  result  in  a  spreading  of  the  cholesteatoma 
through  perfectly  normal  bone.  The  absorption  of  healthy  bone  is 
a  process  which  is  general  in  the  cholesteatoma  cavities.  Dr. 
Holinger  has  at  least  two  microscopical  specimens  of  walls  of 
cholesteatoma  in  which  there  is  no  trace  of  underlying  embryonal 
tissue  and  where  the  epidermis  is  practically  on  the  bone  with  no 
more  than  one  layer  of  subepithelial  tissue  between  it  and  the 
bone.  Absorption  of  bone  in  Howship's  lacunae  goes  on  directly 
under  the  epidermis,  and  the  epidermis  on  one  place  forms  a  bridge 
over  a  Howship's  lacuna. 

Other  points  in  the  course  of  development  of  cholesteatoma  will 
be  difficult  to  explain  on  the  basis  of  faulty  pneumatization.  Take 
for  example  the  following  cases:  A  man  was  3G  years  old  when 
first  seen.  Dr.  Holinger  observed  him  for  more  than  ten  years. 
Owing  to  the  fact  that  the  patient  could  not  come  regularly  for 
treatment  of  a  very  stubborn  occlusion  of  the  eustachian  tube, 
the  drum-head  became  more  and  more  retracted.  At  first  it  was 
easy  to  bring  the  membrane  back  to  normal,  later  on  hard,  then 
impossible.  The  retraction  was  so  bad  that  a  regular  cholesteatoma 
formed.  It  was  necessary  to  perform  a  radical  operation  within 
five  years  and  large  masses  of  cholesteatomous  material  were  found 
in  the  antrum.  If  the  man  had  remnants  of  embryonal  tissue  in 
the  antrum  and  middle  ear  all  the  time,  why  did  he  have  to  wait 
until  he  was  36  years  old  before  retraction  of  the  membrane  began, 
which  finally  led  to  the  development  of  the  cholesteatoma  after 
the  age  of  40? 

Furthermore,  on  December  1st  Dr.  Holinger  read  a  paper  before 
the  Chicago  ^Medical  Society  on  "Perforations  of  the  Drum  IMem- 
brane,"  and  showed  a  boy  suffering  from  occlusion  of  the  eusta- 
chian tube  and  retraction  of  the  membrane.  The  posterior  portion 
of  the  membrane  was  deeply  drawn  up  into  the  antrum  but  it 
came  back  each  time  after  inflation.  In  that  case  he  could  show 
the  cause  for  the  occlusions  of  the  eustachian  tube,  a  scar,  per- 
pendicular to  the  axis  of  the  opening  of  the  eustachian  tube,  could 
be  seen  through  the  pharyngoscope.  This  scar  distinctly  stenosed 
the  eustachian  tube.  There  the  process  was  caused  by  a  visible 
agent,  which  produced  the  occlusion  of  the  tube.  So  far  as  he 
could  see,  there  was  no  reason  to  suspect  abnormal  conditions  of 
the  lining  membranes  of  the  middle  ear  or  adhesions  which  form 
an  occlusion  of  the  drum  cavity  from  the  upper  cavity  an  antrum. 
An  X-ray  picture  of  the  mastoid  of  this  patient  showed  good  pneu- 
matization. So  this  could  not  be  the  cause  of  the  disease.  The 
explanation  of  this  case  is  clear:  In  removing  the  adenoids,  the 
surgeon  had  injured  the  orifice  of  the  eustachian  tube  and  the 
beginning  cholesteatoma  is  the  consequence  of  the  stenosis  of  the 
tube.  The  persistent  embryonal  tissue  and  incomplete  pneumati- 
zation is  certainly  not  the  cause  of  every  cholesteatoma. 

Dr.  Joseph  C.  Beck  said  that  he  was  at  a  disadvantage  because 
he  had  not  seen  the  book  of  Wittmaack,  but  he  wished  to  join  Dr. 
Holinger  in  expressing  his  appreciation  of  Dr.  Pierce's  excellent 
presentation'  of  a  most  difficult  subject.  He  was  inclined  to  think 
that    it   almost    hurt    Prof.    Siebenmann    and    a    criticism    of    Witt- 
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maack's  work  by  the  professor  shortly  after  its  publication  was 
brought  out  in  the  leading  German  journal  devoted  to  otolaryng- 
ology, which  Dr.  Beck  had  read  with  great  interest.  He  was  sure 
everyone  appreciated  the  pioneer  work  of  Prof.  Siebenmann  in 
otosclerosis  and  yet  were  interested  in  the  heated  discussions 
between  Siebenmann  and  Manasse  and  the  former's  opposition  to 
Manasse's  opinions  on  otosclerosis,  and  Manasse  has  many  ad- 
herents at  present.  He  had  seen  Wittmaack  in  Europe,  as  a  stu- 
dent, and  had  then  the  impression  that  he  did  not  know  much  more 
than  the  others,  but  his  work  that  had  been  shown  by  Dr.  Pierce 
as  well  as  other  studies  formerly  brought  out,  promised  for  Witt- 
maack big  things,  especially  so  from  the  pathologic  point  of  view 
in  such  diseases  which  had  not  been  relieved  by  previous  treat- 
ments, as  for  instance,  adhesive  processes  of  the  middle  ear.  The 
sad  part  in  Wittmaack's  work  as  presented  by  Dr.  Pierce  was  the 
inability  to  prevent  this  infant  spongifying  process  in  the  ear.  This 
last  work  of  Wittmaack's  was  a  stimulation  for  Dr.  Beck  to  go 
over  his  microscopic  specimens  of  infant  and  children  mastoid 
chips  again  and  take,  what  he  thought,  from  a  histologic  point  of 
view,  to  be  exudate  in  the  mastoid  cells  and  see  if  it  was  not  this 
embryonal  tissue  which  he  had  probably  not  stained  as  carefully 
as  Wittmaack.  He  intended  to  study  such  specimens  again  and 
hoped  to^have  the  privilege  of  bringing  them  before  the  Society 
again  and  emphasizing  the  points  brought  out  by  Dr.  Pierce. 

Dr.  Beck  thought  he  could  speak  of  between  500  and  2000  X-ray 
pictures  of  the  mastoid  taken  stereoscopically  in  regard  to  pneu- 
matization.  These  were  made  in  all  possible  conditions  in  children, 
and  he  was  sure  that  if  pneumatization  had  been  inhibited  as  men- 
tioned by  Dr.  Pierce,  the  percentage  was  too  high,  because  most  of 
the  radiograms  examined  up  to  five  years  have  been  found  to  have 
large  pneumatized  mastoids,  usually  present  on  both  sides.  r^Iany 
of  the  children  had  conditions  due  to  otitis  media  and  adenoids, 
which  should  have  arrested  the  pneumatization  as  stated  by  Dr. 
Pierce.  If  the  arrest  was  due  to  such  tissue  changes,  why  would 
it  not  stop  pneumatization  sooner.  In  his  opinion,  the  percentage 
stated  to  exist  was  too  high. 

Another  point  was  the  pneumatization  of  the  adult  mastoid.  The 
speaker  had  studied  the  large  pneumatization  mastoids  and  found 
them  having  the  dumb-bell  contraction  in  and  about  the  antrum 
mastoidei  which  was  usually  diploic  in  character.  If  pneumati- 
zation occurred  as  it  was  shown  by  Dr.  Pierce  from  the  antrum 
outwards,  how  did  the  pneumatization  take  place  peripherally  as 
can  be  shown  in  the  X-ray  or  account  for  the  repneumatization  of 
the  pathological  mastoid,  that  is,  a  mastoid  acutely  infected  and 
subsequently  undergoing  resolution?  Dr.  Beck  had  a  series  of 
X-ray  pictures  of  a  physician  who  had  an  otitis  media  with  mas- 
toid symptoms  and  the  pictures  were  taken  ad  seriatim,  showing 
obliteration  of  the  mastoid  as  the  disease  progressed.  The  patient 
recovered  completely  without  operation,  his  drum  membrane  sub- 
sequently showed  nothing  of  the  previously  existing  nipple  perfora- 
tion and  the  mastoid  cells  were  completely  repneuniaticized. 
Whether  or  not  there  were  any  microscopic  remains  of  the  patho- 
logical process  Dr.  Beck  did  not  know. 
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The  speaker  felt  that  Dr.  Pierce  should  have  the  thanks  of  the 
Society  for  bringing  the  work  before  them  and  was  convinced  that 
the  translation  of  Wittmaack's  work  would  be  of  value  because  it 
■was  something  in  the  hope  of  a  new  era  for  otology. 

Dr.  Alfred  Lewy  thought  that  in  so  widespread  an  affair  as  was 
described  by  Dr.  Wittmaack,  especially  as  it  was  commonly  bi- 
lateral, one  would  think  of  a  failure  of  development,  due  to  some 
systemic  rather  than  local  process:  for  instance,  failure  of  some 
internal  secretion.  We  all  know  that  bony  changes  can  be  brought 
about  by  pituitary  disease.  If  this  disease  is  found  in  so  high  a 
percentage  of  sucklings  as  is  claimed  by  Wittmaack,  one  would 
naturally  expect  a  much  higher  percentage  of  deafness  in  children. 
Of  course,  our  observation  of  disturbance  of  hearing  in  children 
from  causes  in  fetal  life  is  very  inadequate,  so  Wittmaack's  state- 
ment, if  correct,  will  explain  many  cases  of  deafness  in  which,  no 
inflammatory  action  has  been  noticed. 

"Dr.  Lewy  asked  if  any  specialized  epithelial  cell  on  the  order  of 
an  osteoblast  had  been  described  as  causing  the  erosion  or  pneu- 
matic spaces.     He  had  found  no  mention  of  it  in  the  book. 

Dr.  Xorval  H.  Pierce  (closing  the  discussion)  stated  that  Witt- 
maack was  especially  careful  to  say  that  the  process  he  described 
had  nothing  to  do  with  otosclerosis.  In  all  his  studies  he  found 
nothing  that  bordered  on  otosclerosis.  Otoscleros's  occurs  in 
bones  that  are  completely  pneumatized,  without  any  changes  in  the 
recessus.  He  thoight  there  seemed  to  be  a  great  discrepancy  be- 
tween the  cases  of  deafness  that  occur  in  adult  life  and  the  inci- 
dence of  otitis  media  of  infants  or  sucklings.  When  it  was  consid- 
ered that  good  observers  believe  that  90  per  cent,  of  infants  during 
the  first  two  years  of  life  have  this  form  of  otitis  media,  it  would 
seem  that  there  would  be  more  cases  of  deafness  and  cholestea- 
tomatous  formation.  However,-  Zuckerkandl.  in  his  study  of  268 
cases  of  adult  mastoids,  found  only  26  per  cent,  of  cases  that  were 
perfectly  pneumatized,  so  there  was  a  certain  agreement  there.  A 
study  of  the  vital  statistics  might  be  of  some  interest  and  assist- 
ance, in  determining  how  many  children  with  this  disease  were 
really  growing  to  adult  life.  Wittmaack  admits  this  discrepancy 
and  did  not  attempt  to  explain  i^,  but  left  it  to  future  developments. 

Dr.  Pierce  thought  it  seemed  a  bit  fatalistic  to  say  that  this 
condition,  occurring  in  infancy,  stamped  the  individual's  auditory 
fate  for  life,  but  if  it  was  true  there  was  no  help  for  it.  The 
matter  is  not,  however,  as  pessimistic  as  it  would  seem.  It  meant 
that  certain  problems  must  be  attacked  that  had  not  been  attacked 
so  far.  If  the  amniotic  fluid  found  its  way  into  the  ear,  did  that 
constitute  a  foreign  body?  Dr.  Pierce  thought  that  it  did.  It  was 
not  normally  found  in  the  eustachian  tube;  that  is  a  closed  tube 
and  fluid  cannot  get  into  it  in  fetal  life  except  when  the  fetus  makes 
extraordinary  efforts  in  swallowing.  If  it  was  a  normal  content  of 
the  cavum  then  that  hypothesis  would  fall  down. 

Another  very  practical  point  in  prophylaxis  was  the  proper  mode 
of  accouchement.  At  present  the  obstetrician  holds  the  head  back 
to  save  the  perineum.  They  delay  labor  by  anesthetizing  the 
highly  developed  mother  and  that  might  to  a  certain  extent  be  the 
cause  of  the  incidence  of  the  condition.     All  these  things  must  be 
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thought  of  and  prevented  or  disproved.  In  the  opinion  of  Dr. 
Pierce,  the  book  of  Wittmaack  is  a  colossal  work  and  he  felt  that 
it  was  largely  founded  on  facts.  The  occlusion  of  the  tube  must 
be  proven  or  Tiisproven.  Dr.  Lewy  had  taken  all  the  joy  out  of  life 
by  saying  the  thing  might  be  due  to  the  pituitary  body,  but  that 
also  would  have  to  be  proven.  Wittmaack  had  not  spoken  espe- 
cially of  osteoblasts  in  dealing  with  the  subject. 
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"Fibroma  of  the  Soft  Palate" 

Dr.  George  M.  McBean  presented  a  patient  with  a  swelling  in 
the  right  side  of  the  soft  palate.  There  was  no  complication  of 
any  kind,  no  pain  and  no  history  was  obtainable.  The  patient  was 
in  the  army  a  couple  of  years  ago  and  at  that  time  was  told  he 
had  a  large  right  tonsil.  Dr.  McBean  had  put  a  needle  into  the 
growth  recently  but  obtained  no  fluid.  He  believed  it  to  be  a 
fibroma  of  the  soft  palate. 

DISCUSSION. 

Dr.  George  E.  Shambaugh  stated  that  the  situation  did  not  look 
unlike  a  type  of  large  tonsil  which  one  occasionally  encounters, 
in  which  the  enlargement  is  for  the  most  part  upward  between 
the  folds  of  the  soft  palate.  The  enlargement  was  more  exagger- 
ated in  this  case  than  he  had  ever  seen  from  a  tonsil.  He  recalled 
a  case  where  this  type  of  enlargement  of  the  tonsil  existed  on  both 
sides  in  a  patient  who  suffered  a  great  deal  from  frequent  attacks 
of  acute  tonsillitis.  Tonsils  were  removed  under  local  anesthesia 
which  was  not  an  easy  undertaking.  The  operation  was  followed 
by  more  or  less  paralysis  of  the  soft  palate  resembling  the  situation 
observed  after  diphtheria.  The  annoyance  from  fluid  getting  up 
into  the  nose  when  the  patient  attempted  to  swallow  persisted  a 
number  of  weeks.     The  end  results  were  entirely  satisfactory. 

Dr.  Joseph  C.  Beck  was  reminded  of  two  cases,  one  of  which 
proved  to  be  a  calculus  (amigdolyth).  The  case  presented  much 
the  same  appearance  as  Dr.  McBean's  but  upon  opening  the  supra- 
tonsillar  fossa  he  found  a  mass  larger  than  a  small  hazlenut, 
which  was  made  up  of  a  concretion  like  a  stone. 

The  second  case  had  been  seen  about  two  weeks  previously  and 
had  a  growth  coming  over  from  the  posterior  lateral  wall.  The 
case  was  referred  to  as  a  sarcoma.  Upon  exposing  the  tumor  for 
microscopic  examination  they  found  a  definite  capsule.  A  piece 
of  the  capsule  was  excised  and  found  to  be  quite  dense,  below 
which  there  was  a  soft  tissue,  and  upon  sectioning  the  tissue  it 
was  found  to  be  lipomatous. 

Extradural  Abscess  and  Sinus  Thrombosis. 

Dr.  Samuel  Salinger  presented  a  pathologic  specimen  from  a 
case  of  extradural  abscess  and  extensive  sinus  thrombosis.  He 
had  removed  a  large  clot  extending  from  the  knee  to  the  bulb  and 
tied  the  jugular.  The  boy  got  along  well  for  a  week,  but  the 
jugular   wound   became   infected   with   what   proved    to   be   a   diph- 
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theroid  organism.  On  the  tenth  day  the  dressings  over  the  neck 
Avound  were  found  to  be  saturated  with  blood.  The  patient  was 
put  on  tlie  operating  table  and  removal  of  the  dressings  was  fol- 
lowed by  an  enormous  gush  of  l)lood.  The  common  carotid  was 
tied  but  the  patient  expired  shortly  afterward.  The  specimen  pre- 
sented showed  an  erosion  of  the  common  carotid  from  without 
about  the  size  of  a  small  pea.  Dr.  Salinger  was  not  sure  whether 
the  rupture  was  due  to  infection,  to  the  rubbing  of  the  ligature  on 
the  artery,  or  whether  Dakin's  solution,  with  which  the  wound  had 
been  irrigated,  had  anything  to  do  with  it.  He  asked  for  an  ex- 
pression of  opinion. 

DISCUSSION. 

Dr.  J.  Holinger  stated  that  he  read  a  paper  a  year  ago  on  sinus 
thrombosis  and  mentioned  the  report  of  a  case  in  which  the  erosion 
of  the  carotid  artery  by  the  ligature  on  the  jugular  vein  caused  the 
death  of  the  patient.  There  is  no  way  of  avoiding  such  accidents 
after  ligature  of  the  vein  because  the  artery  and  vein  are  so  close 
together  in  the  same  sheath.  The  movement  of  the  pulsating 
artery  will  produce  erosion. 

Dr.  Joseph  C.  Beck  did  not  agree  with  Dr.  Holinger  as  to  the 
cause  of  the  rupture.  He  had  seen  a  similar  rupture  in  a  case  of 
suspected  carcinoma,  which,  however,  was  a  healed  out  Bezold 
abscess.  In  that  case  they  made  a  complete  dissection  of  the  com- 
mon carotid,  both  external  and  internal,  and  the  jugular  vein. 
These  were  protected  with  dressings  and  the  next  day  upon  dress- 
ing the  patient,  who  was  a  physician,  they  found  an  enormous 
bullae  formation  over  the  side  of  the  neck.  Upon  puncturing  these 
bullae  they  found  a  pure  culture  of  a  diplococcus.  The  wound  was 
left  exposed  for  subsequent  X-ray  treatment  and  in  four  or  tive 
days  they  found  a  small  white  spot  on  the  external  portion  of  the 
carotid  artery.  The  next  day  it  was  slightly  larger,  with  a  little 
bulging,  and  on  the  sixth  or  seventh  day  they  were  compelled  to 
do  a  temporary  compression  of  the  common  carotid,  thinking  that 
by  reducing  the  amount  of  blood  going  through  they  would  get  a 
granulation  of  the  wall  of  the  artery.  On  the  same  day  Dr.  Pol- 
lock was  called  in  a  hurry  because  the  patient  had  a  sudden  gush 
of  blood  from  the  neck  wound  and  he  succeeded  in  grasping  the 
bleeding  point  with  an  artery  forcep.  In  the  afternoon  they  made 
a  complete  ligation  with  tape  and  were  able  to  take  off  the  artery 
forceps,  as  there  was  no  bleeding.  The  patient  developed  a  hemi- 
plegia during  the  night  and  died  two  or  three  days  later.  They 
should  not  have  made  the  dissection,  but  the  case  was  sent  in  as 
carcinoma.  Subsequent  examination  showed  that  it  was  simply  in- 
flammatory, and  the  patient  had  carried  the  infection  around  for 
years. 

In  his  opinion  the  case  reported  by  Dr.  Salinger' was  a  similar 
one,  the  organism  producing  an  arteritis  from  the  exterior  and 
causing  a  rupture.  If  it  had  been  exposed  earlier  and  tied  they 
might  have  been  able  to  save  the  patient. 

Dr.  Salinger  (closing  the  discussion)  said  he  did  not  think  the 
ligature  had  eroded  the  artery  by  friction  in  this  case.  The  erosion 
was  not  directly  opposite  the  ligature  and  in  his  opinion   it  was 
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due  rather  to  infection  from  the  exterior.  He  had  seen  one  case 
where  carcinoma  had  eroded  the  common  carotid,  and  another  simi- 
lar to  the  one  reported  by  Dr.  Beck,  but  this  was  the  first  case  of 
this  kind  that  had  come  to  his  notice. 

Bead  in  the  Bronchus. 

Dr.  George  W.  Boot  reported  a  case  of  a  small  boy  who  had  been 
left  in  his  father's  care  and  was  taken  with  a  severe  coughing 
spell.  The  father  did  not  know  what  the  child  had  inhaled,  but 
supposed  it  was  a  bead,  as  a  broken  string  of  beads  varying  in  size 
was  found.  Roentgen  examination  show  nothing,  as  the  bead  was 
transparent  to  X-rays.  Upon  listening  to  the  child's  chest  the  bead 
could  be  heard  flying  up  and  down  the  trachea  with  each  inspira- 
tion and  expiration.  Dr.  Boot  did  upper  bronchoscopy  and  tried  to 
get  the  bead  but  the  forceps  would  not  hold  it  and  in  the  effort  to 
grasp  it  the  bead  was  pushed  into  the  left  bronchus  wheve  it  was 
firmly  lodged.  It  was  smooth  and  hard  and  forceps  always  slipped 
off.  A  probe  could  not  be  insinuated  past  it.  He  finally  evolved 
the  instrument  which  he  presented  for  inspection.  The  problem 
was  to  have  an  instrument  small  enough  to  pass  through  a  small 
bronchoscopic  tube  and  yet  permit  enough  light  to  pass  so  that  the 
instrument  could  be  passed  into  the  hole  in  the  bead  under  direct 
visual  guidance  and  at  the  same  time  hold  firmly  enough  to  dislodge 
the  head.  With  this  little  appliance  which  V.Mueller  and  Company 
made  for  him,  he  was  able  to  remove  the  bead. 

Dr.  Clark  W.  Hawley  (by  invitation)  presented  a  paper  entitled 
"Abnormalities  of  the  Mastoid  in  Reference  to  the  Facia!  Nerve," 
and  exhibited  specimens  of  the  temporal  bone  showing  anomalies 
of  the  nerve. 

A  number  of  specimens  were  shown  showing  the  abnormal  posi- 
tion of  the  lateral  sinus. 

Also  two  specimens  where  the  facial  nerve  passed  down  the 
center  of  the  mastoid  bone  instead  of  in  the  base  of  the  posterior 
wall  of  the  ear.  The  nerves  were  situated  in  the  path  of  the  opera- 
tion and  would  be  injured  unless  the  operator  was  on  the  lookout 
for  the  malposition.  Such  abnormalities  may  account  for  some  of 
the  facial  paralyses  that  occur.  The  knowledge  of  their  occurrence 
will  be  useful  to  the  expert  witness  in  malpractice  cases. 

DISCUSSION. 

Dr.  George  E.  Shambaugh  stated  that  it  was  not  easy  to  judge 
of  the  exact  relation  of  the  facial  nerve  to  the  surrounding  parts  by 
a  dissection  of  this  sort  that  works  in  from  the  surface.  Students 
who  are  attempting  to  visualize  the  anatomic  relations  of  the  tem- 
poral lione  do  not  accomplish  this  successfully  by  performing  the 
operation  on  the  mastoid  and  observing  the  relations  as  they  are 
uncovered  in  the  course  of  this  procedure.  The  reason  for  this  is 
that  one  important  relation  after  another  is  destroyed  in  making 
an  opening  into  the  mastoid.  It  is  necessary  to  make  a  series  of 
anatomic  sections,  each  one  devised  to  bring  out  an  important 
anatomic  relation  in  order  to  study  definitely  the  exact  relation  of 
the  facial  nerve  as  it  courses  through  the  temporal  bone.     The  best 
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type  of  preparation  is  made  by  a  section  which  passes  through  the 
tympanum  in  the  perpendicular  plane  and  lays  open  the  facial  canal 
from  the  point  where  it  turns  downward  just  in  front  of  the  hori- 
zontal semicircular  canal  until  it  leaves  the  stylomastoid  opening. 
A  section  made  in  this  way  leaves  no  chance  for  deception-  in 
measuring  the  relation  of  the  facial  canal.  The  impression  Dr. 
Shambaugh  gathered  from  an  examination  of  the  preparations  pre- 
sented was,  that  the  faci9.1  nerve  was  entirely  in  its  normal  posi- 
tion. He  has  seen  only  one  anomalous  variation  in  the  course  of 
the  facial  nerve.  This  was  in  the  preparation  exhibited  by  Dr. 
Behrens. 

There  are  several  facts  in  connection  with  the  course  of  the 
facial  nerve  that  should  always  be  kept  in  mind  when  operating 
on  the  temporal  bone:  First,  that  the  nerve  enters  the  tympanum 
in  front  and  above  the  oval  window.  Second,  the  relation  which 
the  nerve  bears  to  the  posterior  wall  of  the  exterior  auditory 
meatus.  This  relation  at  the  upper  part  of  the  typmpanum  is  quite 
different  from  what  it  is  at  the  floor  of  the  tympanum.  In  the 
former  location  the  nerve  lies  close  to  the  posterior  wall  of  the 
tympanum  and  on  a  level  with  the  inner  wall  of  this  cavity.  As 
the  nerve  runs  downward  toward  the  stylomastoid  opening,  two 
alterations  take  place  in  relation  to  the  tympanum.  The  first  is, 
that  it  lies  farther  and  farther  away  from  the  posterior  wall  of 
this  cavity  until  it  reaches  the  floor  of  the  tympanum.  At  this 
point  it  is  separated  usually  by  one-quarter  inch  from  the  tympanum 
cavity.  The  second  alteration  is  that  as  the  canal  extends  down- 
ward from  the  knee  instead  of  lying  at  a  depth  parallel  with  the 
inner  wall  of  the  tympanum,  it  extends  out  farther  and  farther 
along  the  postmeatal  wall.  This  latter  fact  has  been  responsible 
for  injury  to  the  facial  nerve  when  operators  have  attempted  to 
flatten  out  the  posterior  wall  of  the  meatus. 

Dr.  Joseph  C.  Beck  stated  that  his  purpose  in  asking  Dr.  Hawley 
to  present  this  subject  before  the  Society  was  that  thus  far  there 
was  only  one  specimen,  to  which  Dr.  Shambaugh  had  referred,  and 
it  occurred  to  him  in  mentioning  this  fact  not  less  than  eight  times 
as  a  witness  in  defending  a  physician  against  malpractice  suits, 
by  bringing  this  fact  to  the  attention  of  the  judge  and  jury  and 
having  it  save  the  doctor  in  summing  up  the  evidence,  that  if  it 
could  occur  once  it  might  occur  again,'  and  this  case  of  Dr.  Hawley's 
was  probably  one  of  those  cases.  When  Dr.  Hawley  showed  Dr. 
Beck  the  specimens  he  had  the  same  impression  that  Dr.  Sham- 
baugh had — that  the  facial  canals  were  no  different  from  others 
he  had  seen.  When  one  considered  Cheatle's  collection  of  temporal 
bones  and  remembered  that  in  not  a  single  case  was  there  a  repe- 
tition of  the  specimen  shown  by  Dr.  Behrens,  one  realized  that 
the  course  of  the  facial  nerve  was  very  definite  and  constant  and 
in  the  course  of  an  ordinary  mastoid  operation  this  injury  does 
not  occur.  Dr.  Beck  wished  there  was  another  case  on  record  like 
Dr.  Behrens'  because  one  case  was  not  enough. 

Dr.  Beck  added  one  point  to  those  brought  out  by  Dr.  Sham- 
baugh: That  the  facial  nerve  does  not  extend  external  to  the 
prominence  of  the  horizontal  semicircular  canal,  and  if  one  keeps 
external  to  that  when  taking  off  the  posterior  lower  wall  there  will 
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not  be  much  trouble.  This  point  had  helped  him  greatly.  They 
very  seldom  had  any  facial  paralysis,  but  it  does  occasionally  occur 
in  the  hands  of  the  best  operators. 

Dr.  Hawiey  had  not  yet  proven  the  point  that  he  made  when  he 
showed  the  same  specimens  at  the  Illinois  State  meeting.  Dr.  Beck 
had  expected  him  to  make  sections  and  cross  sections  of  the  speci- 
mens and  present  them  in  detail,  but  this  unfortunately  had  not 
been  done. 

Dr.  J.  Holinger  said  the  question  of  the  course  of  the  facial  nerve 
was  especially  important  when  in  a  case  of  Bezold's  mastoiditis, 
the  cell  causing  the  perforation  into  the  neck  is  to  be  sought.  This 
cell  was  often  very  deep,  and  unless  it  be  drained,  the  operation 
could  not  be  considered  completed.  Dr.  Holinger  thought  that  one 
could  never  see  too  much  of  the  individual  variations  of  the 
anatomy  of  these  parts. 

Dr.  George  W.  Boot  agreed  with  Dr.  Shambaugh  that  the  upper 
part  of  the  nerve  was  very  definite  in  its  course.  The  lower  part 
always  emerges  at  the  stylomastoid  foramen.  If  these  two  points 
are  connected  a  pretty  good  idea  of  the  course  the  nerve  runs  with 
respect  to  the  parts  operated  on  can  be  had.  At  birth  the  nerve 
emerges  on  the  outer  surface  of  the- temporal  bone  for  the  mas- 
toid apophysis  has  not  yet  been  formed.  The  reason  the  course  of 
the  nerve  seems  to  vary  is  because  of  the  varying  amount  of  devel- 
opment of  the  mastoid  apophysis.  Its  relation  to  the  drum  mem- 
brane and  middle  ear  is  quite  constant. 

Dr.  Clark  W.  Hawiey  said  he  never  had  a  discussion  of  any  kind 
without  somebody  getting  up  and  questioning  the  truth  of  what 
they  saw.  He  believed  that  if  Dr.  Shambaugh  had  carefully  exam- 
ined the  specimens  he  would  have  recognized  that  the  nerve  in 
the  specimen,  which  had  not  been  disturbed  at  all,  was  not  in  the 
posterior  wall  but  ran  down  almost  exactly  on  the  center  of  the 
canal.  In  the  one  it  was  two-thirds  away  from  the  posterior  wall 
of  the  ear.  If  he  had  not  put  the  paint  in  he  thought  it  would 
be  a  little  more  evident,  but  he  had  thought  the  paint  would  bring 
it  out  better.  He  had  made  three  hundred  dissections  and  had 
never  found  another  case  like  these,  although  they  did  the  radical 
dissection  on  all  of  them,  and  they  had  not  touched  the  facial  nerve 
at  any  time.  On  the  specimens  he  had  presented  the  nerve  was 
very  plainly  shown.  In  teaching  he  always  shows  the  students  the 
course  of  the  nerve  as  it  travels  in  the  petrous  portion  and  also  in 
the  mastoid.  He  had  found  one  or  two  instances  where  the  facial 
nerve  did  not  travel  as  Dr.  Shambaugh  had  said  and  anyone  who 
attempted  to  scrape  away  granulations  from  the  mastoid  antrum 
would  have  injured  the  nerve,  for  it  did  not  go  along  the  base  of 
the  middle  ear  but  at  the  upper  portion.  It  must  also  be  remem- 
bered that  the  specimens  were  not  intended  to  demonstrate  the 
anatomic  relation,  but  simply  to  show  the  students  how  to  do  a 
mastoid  operation.  In  the  specimens  both  posterior  walls  were 
preserved  and  the  mastoid  tip  was  not  disturbed  at  all.  Dr.  Hawiey 
thought  that  if  these  nerves  were  not  displaced  he  would  certainly 
have  found  the  same  position  in  many  of  the  other  operations  done 
on  the  cadaver. 
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Dr.  Howard  C.  Ballenger  read  a  paper  on 

"Acute  Hemorrhagic  Otitis  Media."* 
DISCUSSION. 

Dr.  George  W.  Boot  stated  that  when  he  saw  the  child  whose 
case  was  reported  by  Dr.  Ballenger,  Dr.  Ballenger  favored  operation 
while  Dr.  Boot  opposed  it.  The  following  day  he  reluctantly  gave 
his  consent  and  had  the  child  sent  to  the  hospital  because  Dr. 
Ballenger  could  not  be  reached.  Before  the  following  morning  set 
for  the  operation  the  child  apparently  had  improved  so  no  opera- 
tion was  done  and  the  patient  was  returned  to  Dr.  Ballenger's  care. 
In  another  case  Dr.  Boot  had  operated  on  a  man  of  SO  years  under 
local  anesthesia  because  of  a  streptococcus  infection  in  a  patient 
who  had  chronic  interstitial  nephritis.  The  mastoid  cells  were 
found  filled  with  clotted  blood.  Unfortunately  the  patient  developed 
facial  erysipelas  on  the  side  of  the  wound.  This  cleared  up  only 
to  be  followed  by  erysipelas  on  the  opposite  side  and  this  in  turn 
by  erysipelas  of  the  leg  with  multiple  abscess  formation  and  the 
patient  finally  died  of  the  erysipelatous  infection. 

Dr.  Samtiel  Salinger  thought  it  would  be  interesting  to  know  in 
what  condition  the  mastoid  cells  were  found — whether  there  was 
a  hemorrhagic  mastoiditis  as  well,  and  also  the  condition  of 
the  bone. 

Dr.  Harry  L.  Pollock  said  that  during  the  epidemic  last  year  they 
had  several  cases  in  which  there  was  bleeding  from  the  ear.  The 
examination  of  patients  who  came  in  with  pain,  swelling  and  red- 
ness of  the  membrane  showed  on  close  inspection  with  the  otoscope 
that  this  appeared  in  the  form  of  a  blister.  They  had  severe  pain 
and  temperature  and  in  opening  these  blisters  they  got  a  bloody 
exudate  which  persisted  for  several  days.  Dr.  Pollock's  little  son 
had  a  light  attack  of  grip  and  about  ten  days  later  suddenly  devel- 
oped an  earache  and  within  a  few  minutes  his  ear  drum  was  appar- 
ently bulging.  This  condition  persisted  for  two  days.  Dr.  Beck 
saw  the  patient  and  opposed  doing  a  paracentesis.  The  thing 
ruptured  spontaneously  during  the  night  and  there  was  a  discharge 
of  bloody  serum  for  several  days,  but  there  was  no  perforation  in 
the  middle  ear.  In  none  of  the  cases  did  they  find  it  necessary  to 
do  any  mastoid  operation  or  paracentesis.  Several  of  the  cases 
looked  like  a  mastoiditis,  but  after  a  few  days  the  symptoms  sub- 
sided very  rapidly.  One  lady,  who  had  a  most  excruciating  pain 
for  twenty-four  hours,  had  complete  relief  from  the  pain  when  the 
little  bleb  ruptured,  but  the  discharge  continued.  Had  they  per- 
formed a  paracentesis  they  might  have  set  up  an  otitis  media,  as 
there  was  pain  all  over  the  side  of  the  head. 

Dr.  Pollock  pointed  out  that  Dr.  Ballenger  had  not  mentioned 
the  X-ray  pictures.  If  X-ray  pictures  were  taken  in  these  cases  no 
mastoid  involvement  would  have  been  shown. 

As  to  indications  for  operating  on  the  mastoid,  the  principal  one 
was  the  hearing  and  in  these  cases,  while  the  hearing  was  affected 
it  was  not  so  markedly  as  in  the  mastoid  with  involvement  of  the 

*See  page  539. 
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middle  ear.  The  hearing  recovered  very  quickly.  In  the  otitis 
media  cases,  if  the  picture  showed  the  mastoid  to  be  cloudy,  and 
they  waited  several  days  and  then  took  another  in  order  to  see 
whether  the  condition  was  breaking  down  or  clearing  up,  was  one 
indication.  If  the  hearing  continued  to  grow  less  acute  it  was  an 
indication  to  do  a  mastoid  operation. 

In  their  cases  all  the  organisms  found  were  streptococci. 

Dr.  J.  Holinger  asked  whether  in  the  case  of  hemorrhagic 
nephritis  any  carbolated  glycerin  had  been  used  as  eardrops.  He 
knew  that  several  cases  of  hemorrhagic  nephritis  had  been  re- 
ported in  which  carbolated  glycerin  had  been  used.  In  his  prac- 
tice he  never  advised  the  use  of  carbolated  glycerin. 

Dr.  Harry  Kahn  said  the  subject  was  discussed  in  Pollitzer's 
book  rather  fully.  The  whispered  voice  test  was  a  differential  test 
between  the  myringitis  and  an  abscess  of  the  middle  ear.  In  the 
epidemic  last  year  many  of  these  cases  of  sudden  onset  ruptured 
in  a  short  time  and  hemorrhage  from  the  ear  was  met  with  in  many 
of  the  cases.  He  thought  that  this  was  nothing  unusual  in  an 
influenzal  epidemic,  and  that  nothing  new  had  been  brought  out. 
So  far  as  he  knew  all  the  cases  were  of  streptococcal  origin  and 
were  probably  entirely  due  to  the  influenza. 

Dr.  Robert  Sonnenschein  felt  that  even  with  very  slight  exudate 
in  the  middle  ear,  as  proven  by  a  paracentesis  afterward,  the  hear- 
ing for  the  w^hispered  voice  was  often  as  good  as  two  or  three 
meters  for  the  high  tones. 

In  reference  to  the  differential  diagnosis  between  an  otitis  media 
and  a  myringitis,  aside  from  the  other  tests  there  are  the  tuning- 
fork  tests.  While  the  Weber  reaction  is  often  unreliable,  still  in 
the  case  of  an  otitis  media  it  is  usually  lateralized  to  the  affected 
side,  not  so  where  a  simple  myringitis  is  present.  The  Rinne  is 
usually  negative  with  middle  ear  involvement  and  is  usually  posi- 
tive in  myringitis. 

Dr.  Joseph  C.  Beck  thought  that  Dr.  Ballenger's  paper  was  very 
opportune.  The  point  he  brought  out,  which  should  be  remem- 
bered, was  not  to  operate  on  many  of  these  cases.  In  the  epi- 
demics of  the  last  couple  of  years  they  had  seen  quite  a  large 
number  of  such  cases  that  had  been  operated  upon  less  on  the 
mastoid  than  on  the  drum  membrane — a  repeated  sticking  of  the 
drum.  In  one  case  the  ear  had  been  jabbed  fourteen  times  by 
an  otologist  in  this  city  (not  much  of  an  otologist).  The  patient 
would  not  submit  to  further  paracentesis  and  recovered  simply 
when  the  ear  was  left  alone. 

As  to  the  lateralization,  they  made  the  test  and  it  did  lateralize 
to  that  side  where  one  found  these  blood  blisters.  There  was  no 
history  of  this.  The  Weber  does  lateralize  and  he  thought  Dr. 
Sonnenschein  was  mistaken. 

Dr.  Alfred  Lewy  thought  an  important  point  in  Dr.  Ballenger's 
paper  was  that  apparently  the  less  manipulation  aside  from  para- 
centesis, in  these  cases,  the  better  they  got  along.  He  also  called 
attention  to  the  fact  that  Dr.  Ballenger's  cases  had  marked  mas- 
toid tenderness,  as  well  as  persistent  bleeding  and  later  purulent 
discharge,  so  they  were  evidently  not  merely  myringitis.  He  re- 
membered reading  a  report  by  an  Eastern  otologist  who  boasted 
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that  out  of  one  hundred  middle  ear  suppurations  he  only  had  thirty 
mastoids.  Compared  to  this  man,  Dr.  Ballenger  would  certainly 
classify  as  a  conservative,  and  his  results  appear  to  justify  his 
position. 

Dr.  Lewy  had  recently  had  an  interesting  experience  with  an 
early  mastoid  operation.  He  was  generally  opposed  to  operating 
within  so  short  a  time  from  the  onset,  but  this  child  developed 
suddenly  a  swelling  mostly  in  the  zygomatic  area  which  extended 
over  the  face.  The  patient  had  had  measles  six  weeks  previously, 
with  an  occasional  earache  since,  without  discharge,  but  had  ap- 
parently been  well  two  weeks  when  the  swelling  referred  to  sud- 
denly appeared.  The  drum  membrane  was  thickened,  there  was 
no  discharge  and  no  sinking  in  of  the  canal  wall.  There  was 
headache,  temperature  over  102°  and  a  white  cell  count  of  12,000. 
Paracentesis  was  done,  resulting  in  bloody  discharge  which  be- 
came purulent  within  a  few  hours,  but  after  two  days  no  relief  of 
symptoms.  X-ray  showed  a  clouding  of  the  mastoid  area,  but  no 
definite  breaking  down  of  cell  walls.  With  pain,  tenderness,  swell- 
ing and  a  histroy  of  a  possible  six  weeks'  infection,  dating  back 
to  the  measles,  instead  of  a  four  day  affair,  it  was  decided  to  do 
the  mastoid  operation.  The  cortex  was  found  unaltered,  but  the 
region  of  the  antrum  and  the  tip  cell  were  softened  so  that  the 
curette  alone  was  sufficient.  White  cell  count  ordered  before  the 
operation  for  some  reason  was  not  done  until  three  hours  after- 
ward, and  was  27,000.  which  suggests  that  in  doing  the  operation 
for  the  purpose  of  establishing  drainage,  we  are  at  the  same  time 
opening  up  avenues  of  extension  for  the  infection.  This  always 
happens  to  a  greater  or  less  degree,  but  Dr.  Lewy  believes  that 
there  is  a  greater  probability  of  such  spread  in  early  operation 
before  nature  has  had  time  to  establish  her  defenses. 

Dr.  Ballenser  (closing)  said  that  in  this  series  it  was  necessary 
to  operate  on  only  two  cases  and  they  were  done  for  the  persistent 
otorrhea.  Both  mastoids  were  broken  down.  The  cases  that  he 
knew  about  which  were  operated  early  showed  a  blood  filled  or 
negative  mastoid.  Most  of  these  cases  had  mastoid  tenderness  to 
some  degree,  usually  rather  severe,  and  there  was  great  prostra- 
tion. The  X-ray  examination  was  not  made  in  any  of  these  cases 
in  early  stages  as  the  patients  were  too  sick  to  go  to  the  hospital, 
but  where  the  radiograph  was  taken  later,  after  the  formation  of 
the  pus,  the  shadows  were  darK. 

In  reply  to  Dr.  Holinger's  question,  in  regard  to  carbolated  gl.v- 
cerin,  he  did  not  believe  the  carbolated  glycerin  would  cause  hem- 
orrhagic nephritis  before  rupture  or  incision  of  the  ear  drum.  Drs. 
Wall  and  Aldrich  saw  the  case  with  the  bloody  urine  and  made 
the  diagnosis  of  hemorrhagic  nephritis. 
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TREATMEXT  OF  MULTIPLE  PAPILLOMAS  OF  THE 
LARYXX  IX  CHILDREX.* 

Gordon  B.  Xew.  M.  D., 

section  on  laryngology,  oral  and  plastic  surgery, 
:mayo  clinic, 

Rochester.  [Minnesota. 

The  treatment  of  multiple  papillomas  of  the  larynx  in  chil- 
dren has  always  been  difficult  because  of  the  tendency  to 
recurrence.  Many  methods  haYC  been  employed,  such  as 
tracheotomy,  thyrotomy  and  cautery,  endoscopic  operative 
measures,  fulguration.  the  application  of  various  medicines 
locally,  and  X-ray  and  radium.  The  lack  of  uniformity  of 
methods  employed  in  the  treatment  of  this  condition  empha- 
sizes the  fact  that  results  have  not  always  been  good.  During 
the  last  six  vears  I  have  treated  the  condition  by  radium  inside 
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the  larynx  and  the  outside  of  the  neck,  and  the  residts  have 
been  much  more  satisfactor}-  than  with  any  previous  methods. 
In  1901,  ]\IcKenzie  established  the  fact  that  in  many  cases 
multiple  papillomas  of  the  larynx  in  children  disappear  of 
themselves  if  a  tracheotomy  is  performed ;  he  advocated 
tracheotomy  instead  of  treating  the  papillomas.  Clark,  in 
1905,  and  Smith,  in  1914,  stated  that  they  believed  trache- 
otomy to  be  the  most  efficient  method  of  treating  these  cases. 
\\"hile  the  value  of  tracheotomy  is  well  known,  cases  are 
reported  in  which  the  patients  have  worn  tubes  for  years  with- 
out any  improvement  of  the  condition.  1  examined  a  woman, 
aged  22,  who  had  worn  a  tracheotomy  tube  since  she  was  two 
and  her  larynx  was  filled  with  papillomas.  Polyak,  in  1911, 
discussed  the  treatment  of  three  patients  by  radium,  two  adults 
and  one  child.  He  believes  that  radium  will  take  the  place 
of  operative  measures  in  these  cases.  Abbe,  in  1898,  was  the 
first  in  this  country  to  treat  multiple  papillomas  of  the  larynx 
with  radium.  The  patient  was  a  woman  aged  30.  In  1912 
he  treated  a  girl  aged  16  with  papillomas  of  the  larynx  with 
complete  clearing  up  of  the  condition.  Harris,  in  1913  and 
1914,  reported  thirteen  collected  cases  which  included  Abbe's. 
Polyak's.  and  Freudenthal's  cases.  Cohen  told  of  a  child  aged 
5,  treated  by  Bernham.  in  whom  the  results  were  exceedingly 
good.  Plum,  in  1920,  reported  sixteen  cases  of  multiple  papil- 
lomas :  four  of  the  patients  were  treated  by  radium,  two  with 
good  results,  and  one  with  a  fair  result.  Plum  believes  that 
the  results  are  encouraging.  Several  obsen-ers  report  poor 
results  bv  the  use  of  radium.  Hopkins,  in  1914,  reported  a 
case  in  which  radium  was  used,  and  was  followed  by  adhesions 
of  the  anterior  three-fourths  of  the  larynx,  and  brought  n\) 
the  question  of  whether  or  not  the  scarring  was  due  to  the 
radium  treatment.  Iglauer,  in  discussing  Smith's  article, 
spoke  of  the  scarring  in  the  larynx  following  the  treatment  by 
50  mm.  radium  for  seven  or  eight  hours.  Jones  reported  a 
case  of  multiple  papillomas  unsuccessfully  treated  with  radium, 
but  the  dosage  was  not  given.  Duft'ey.  in  1919.  reported  a 
case  of  a  child,  aged  3,  who  developed  diffuse  thyroiditis  and 
died,  following  the  application  of  radium  inside  and  outside 
the  larvnx.  Lvnch  has  jierfected  the  suspension  apparatus  that 
is  now  used  and  which  has  added  a  great  deal  to  the  efficient 
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care  of  these  patients.  His  results  in  removing  the  papillomas 
by  operative  measures  have  been  superior  to  any  others  on 
record  in  this  country.  He,  however,  now  believes  that  the 
dissection  of  multiple  papillomas  from  the  larynx  is  an  unsuc- 
cessful procedure  and  that  the  best  method  for  treating  these 
conditions  is  by  fulguration  or  by  acid  nitrate  of  mercury. 

During  the  years  from  1914  to  1920,  I  have  examined  at 
the  Mayo  Clinic  twenty-six  children  under  12  with  multiple 
papillomas  of  the  larynx.  The  youngest  child  was  ten  months  ; 
and  the  oldest  was  twelve  years.  Such  patients  are  usually 
brought  to  the  Clinic  because  of  hoarseness  and  shortness  of 
breath,  which  may  have  started  at  the  age  of  two  or  three 
months,  as  a  slight  wheezing  or  crowing  covigli,  or  the  condi- 
tion may  not  have  been  noticed  until  the  child  began  to  talk. 
Sometimes  the  first  symptoms  are  not  observed  until  the  child 
is  three  or  four  years  of  age.  He  may  later  become  unable 
to  speak  above  a  whisper,  and  may  get  blue  when  crying  and 
require  emergency  tracheotomy.  Frequently  parents  state  that 
the  hoarseness  came  on  after  whooping-cough,  measles,  or  a 
cold,  which  they  believe  is  the  cause  of  the  trouble. 

^Multiple  papillomas  of  the  larynx  are  often  diagnosed  as 
larvngismus.  stridulus,  asthma,  and  enlarged  thymus,  but 
these  conditions  are  readily  ruled  out  by  careful  history  taking. 
The  diagnosis  can  be  made  only  by  laryngoscopic  examination, 
by  means  of  which  the  typical  picture  is  seen. 

Many  of  the  patients  in  my  series  had  been  operated  on  by 
endoscopic  methods.  One  patient  had  had  six  thyrotomies 
and  cauteries  performed  by  a  general  surgeon  and  was  wear- 
ing a  tracheotomy  tube.  The  glottis  was  so  badly  scarred  that 
a  small  probe  only  could  be  passed  through  it.  One  patient 
had  had  six  suspensions  and  the  removal  of  the  papillomas, 
but  when  he  came  to  the  Clinic  a  large  papillomatous  mass 
stood  up  from  the  larynx  and  almost  filled  the  laryngopharvnx. 
The  upper  margin  of  the  mass  was  on  a  level  with  the  tip  of 
the  uvula.  The  conditions  of  the  other  patients  were  not 
unusual ;  the  larynx  was  usually  filled  with  a  varying  amount 
of  papillomatous  tissue.  Nineteen  of  the  patients  had  had 
tracheotomies  previously  or  tracheotomy  was  performed  for 
marked  dyspnea  shortly  after  their  arrival.  Tracheotomy 
was  not  performed  unless  obstruction  made  it  necessary.     One 
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patient  not  included  in  the  group  of  twenty-six  died  on  the, 
train  coming  to  Rochester  from  laryngeal  obstruction  (Fig.  1). 

TRKATMEXT. 

The  treatment  in  this  series  of  cases  was  given  unfler  ether, 
by  means  of  a  Lynch  suspension  apparatus.  Except  in  a  few 
of  the  early  cases  no  attempt  was  made  to  remove  the  papil- 
lomas. A  small  tube,  containing  the  emanations  or  the  radium 
salt,  was  inserted  into  the  glottis  and  held  there  by  means  of 
forceps.  The  tube  was  kept  moving  under  direct  observation 
so  that  no  particular  area  was  overtreated  and  so  that  the 
part  needing  treatment  received  it  (Fig.  2).  The  patient 
was  ke])t  asleep  during  the  entire  treatment,  and  from  7S  mg. 
to  130  mg..  or  millicuries,  of  radium  were  used  for  from  twenty 
minutes  to  thirty-five  minutes,  and  occasionally  longer  if  indi- 
cated by  the  particular  condition.  Xo  screening  was  used 
except  the  silver  tube  which  contained  the  salt,  or  the  emana- 
tion, and  is  less  than  1  mm.  thick.  Patients  were  treated,  as 
a  rule,  about  once  in  six  weeks  or  two  months.  If  recurrence 
was  noted,  further  treatment  was  given  before  the  recurrence 
became  marked.  Parents  are  always  told  that  unless  the 
child  can  be  brought  back  at  definite  intervals  it  is  of  little  use 
to  begin  treatment.  The  most  suspensions  given  in  one  case 
were  six,  and  the  least  one.  Besides  these  suspension  treat- 
ments, radium  was  applied  outside  the  larynx ;  as  a  rule  about 
3.000  mg.  hours  were  given,  using  2.?  cm.  of  wood  and  2  mm. 
of  lead  screening.  These  external  applications  were  fre- 
quentlv  given  between  the  suspension  treatments. 

RESULTS. 

Of  the  twenty-six  cases,  nine  cannot  be  considered  in  the 
results.  One  patient  died  about  twelve  hours  after  an  emer 
gency  tracheotomy.  One  patient  died  at  home  between  treat- 
ments for  the  want  of  a  tracheotomy,  after  having  had  dyspnea 
for  a  week.  Kour  patients  did  not  remain  for  treatment  since- 
they  could  not  return  at  definite  intervals.  Two  patients  re- 
ceived one  or  two  treatments  and  were  unable  to  return.  One- 
])atient  c()ulil  not  be  traced,  but  at  the  last  examination  was 
remarlcal;ly  ini]  roved. 
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Of  the  seventeen  patients  of  whom  definite  information  was 
obtained,  eleven  are  entirely  free  from  papillomas ;  nine  of 
these  had  had  tracheotomies  and  the  tracheotomy  tube  had  been 
removed.  The  tube  is  always  left  in  place  at  least  six  months 
after  the  larvnx  is  free  from  papillomas.  One  child,  on  whom 
a  tracheotomy  was  performed  at  the  age  of  two  and  one-half 
years,  had  worn  the  tube  for  one  year  and  seven  months  and 
it  could  not  be  removed  after  the  larynx  was  entirely  free 
from  papillomas  because  of  the  apparent  collapse  of  the  trachea 
above  the  tracheotomy  opening.  A  two-way  tube  was  inserted 
in  place  of  the  old  tube,  and  later  this  was  removed,  and  the 
trachael  opening  closed.  This  was  the  only  instance  in  which 
anv  difficulty  occurred  in  removing  the  tracheotomy  tube. 
Two  of  the  eleven  patients  did  not  have  tracheotomies  and 
were  not  suspended ;  they  received  treatment  entirely  outside 
the  larjmx  because  they  had  colds  at  the  time  of  their  exami- 
nation and  it  w^as  thought  inadvisable  to  give  ether.  Six  of 
the  seventeen  patients  are  still  under  treatment,  but  five  during 
the  last  year  only.  The  larynx  of  four  of  the  six  patients  is 
almost  entirely  cleared  up ;  possibly  there  may  be  an  occa- 
sional papilloma,  but  the  voice  is  fairly  good.  Three  of  these 
four  had  tracheotomies  and  the}^  can  cork  their  tracheotomy 
tube.  One  of  the  six  is  much  improved  but  papillomas  are 
present  and  the  voice  is  hoarse.  This  patient  is  wearing  a 
tracheotomy  tube  and  can  cork  it.  One  of  the  six  patients, 
the  one  referred  to  as  having  had  so  much  operative  work 
before  coming  to  the  Clinic,  is  so  remarkedly  improved  that 
the  papillomatous  mass  is  now  intralaryngeal.  In  the  entire 
group  I  have  not  seen  any  bad  results  follow  the  use  of  radium, 
but  I  believe  that  this  is  undoubtedly  owing  to  the  fact  the 
radium  was  under  direct  observation  and  was  keot  moving 
while  in  the  glottis   (Fig.  3). 
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Fig.  1.  Specimen  taken  at  necropsy  of  a  multiple  papilloma  of 
the  larynx  in  a  child  who  died  on  the  train  on  the  way  to  Rochester 
for  an  examination. 


Fig.  2.  A  child  under  suspension.  The  forceps  in  the  mouth 
holds  a  tube  of  radium  directly  in  the  glottis.  The  radium  tube 
is  kept  moving  during  the  application. 


Fig.  3.  An  extensive  papilloma  of  the  larynx  which  has  extended 
up  into  the  pharynx  from  the  glottis,  the  result  of  repeated  opera- 
tive treatment.  The  condition  has  now  almost  entirely  disappeared 
under  radium  treatment. 
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THE  EXDOXASAL  OPERATIOX   OF  THE  LACRI- 
^lAL  SAC. 

By  Wi.lta.m  B.  Cha^:derlix,  ^,l.  D., 
Clcvelaxd,  Ohio. 

In  1917,  the  writer  had  the  honor  to  present  a  paper  on  the 
foregoing  subject  before  the  section  on  ophthalmology  of  the 
American  Medical  Association,  rej^orting  at  that  time  some 
eight  cases,  with  one  failure.  Since  that  time  ten  cases  have 
been  operated  upon,  with  no  failures,  as  far  as  restoration  of 
physiologic  function  was  concerned,  though  not  all  were  free 
from  pus.  As  in  the  previous  series,  secondar)^  operations 
were  performed  on  three  cases.  Such  a  series  is  not  large  in 
number,  but  is  sufficient  from  which  to  draw  certain  con- 
clusions. 

Anatomy. — A  detailed  description  of  the  anatomy  of  the 
canaliculus,  sac  and  duct  may  be  gained  from  the  better  text- 
books. To  those  less  familiar  with  the  anatomy  the  accom- 
panying illustrations  may  be  helpfitl.  The  anatomic  essentials, 
from  a  point  of  view  of  disturbance  of  function,  are  that  the 
passageway  for  the  tears  presents  two  constrictions,  one  where 
the  sac  joins  the  duct  and  another  where  the  duct  enters  the 
nose.  This  latter  constriction  is  increased  by  the  presence  of 
a  distinct  valve,  the  socalled  valve  of  Heister. 

Indications.- — -Briefly,  the  endonasal  operation  may  be  said 
to  be  indicated  whenever  the  normal  passageway  for  the  tears 
has  become  obstructed,  and  the  ordinary  conservative  measures 
for  restoration,  such  as  probing  and  irrigation,  have  been  un- 
successful. 

External  Operation. — This  operation,  revived  by  Berlin  in 
1863  and  subsequently  by  Toti  in  1904,  presents  certain  decided 
disadvantages.  The  external  operation,  even  if  successful  in 
so  far  as  the  cure  of  the  abscess  was  concerned,  did  not  cure 
the  epiphora.  This  condition  so  annoyed  and  inconvenienced 
the  patient  that  the  subsequent  removal  of  the  gland  become 
necessarv.     The  resulting  scar  and  its  subsequent  contracture 
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was  frequently  unsightly.  Occasionally,  too,  a  fistula  remained. 
These  disadvantages  prompted  West  in  1908  to  attempt  the 
operation  from  within  the  nose,  rather  than  from  without, 
and  to  thus  restore  the  normal  and  physiologic  drainage  into 
the  nasal  cavity. 

Endonasal  Operation. — The  advantages  of  this  over  the  pre- 
vious methods,  to  quote  from  West,  are  as  follows : 

"1.  The  physiologic  function  of  the  path  for  the  tears  is 
again  restored,  so  that  not  only  a  suppuration  of  the  sac,  a 
lacrimal  fistula  or  a  phlegmon  is  healed,  but  also  the  tears 
flow  normally  through  the  nose.  A  later  epiphora  is  accord- 
ingly avoided. 

"2.  A  socalled  cure  by  probing  is  rendered  unnecessary. 

"3.  The  lacrimal  gland  is  spared. 

"4.  A  skin  incision  or  a  curetting  from  without,  with  event- 
ual scar  foundation,  is  avoided.'' 

The  disadvantages  seem  to  be  two  only.  Certain  persons, 
it  is  true,  by  sharply  blowing  the  nose,  can  force  air  out  through 
the  canaliculus.  This  objection  would  seem  to  be  theoretical 
rather  than  practical,  as  West  asserts  that  this  condition  was 
never  complained  of  by  his  patients. 

'Sly  attention  has  been  called  to  another  disadvantage  by 
Dr.  William  E.  Bruner.  by  whom  most  of  my  cases  have  been 
referred.  In  certain  cases  where  there  was  a  complete  restora- 
tion of  physiologic  function,  it  was  still  possible  to  express 
slight  traces  of  pus  through  the  punctum  on  milking  the  sac. 
Such  a  condition  would  of  course  render  a  cataract  operation 
impossible,  on  account  of  the  danger  of  infection. 

Operation. — The  most  popular  methods  of  operation  at  the 
present  time  are  four — those  of  West,  Yankauer  and  Mosher, 
and  mor^  recently  the  0})eration  of  \\'iener  and  Sauer.  report- 
ed and  described  by  them  before  the  last  meeting  of  the  sec- 
tion on  ophthalmology  of  tlic  American  ^ledical  Association. 
The  operation  of  Yankauer  1  have  performed  on  the  cadaver 
and  once  upon  the  living.  It  is  both  ingenious  and  difficult. 
The  objection  would  seem  to  be  that  it  confines  itself  rather 
to  the  duct  than  the  sac.  in  an  endeavor  to  restore  the  passage- 
way into  the  inferior  meatus.  It  seems  to  carry  too  great  a 
danger  of  subsequent  stenosis  at  the  junction  of  the  sac  and 
duct. 
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The  operation  of  Mosher  I  have  performed  only  on  the 
cadaver.  With  the  operation  of  Saner  and  Wiener  I  am  not 
famihar. 

My  operation  of  choice  is  that  of  West,  with  shght  modifi- 
cations, too  unimportant  to  possess  any  merit  as  to  originaHty. 
After  preliminary  cocainization  and  infiltration  of  ^A  per  cent 
novocain,  to  the  dram  of  which  two  minims  of  adrenalin  have 
been  added,  a  three  sided  incision  is  made.  The  first  two  in- 
cisions are  parallel  with  the  floor  of  the  nose  and  extend  as 
far  forward  as  possible  from  two  points,  the  upper  from  the 
point  of  attachment  of  the  middle  turbinal  and  the  lower  from 
a  point  opposite  the  free  border  of  the  middle  turbinal.  For 
these  incisions  the  right  angled  knife  of  Freer  is  exceedingly 
well  adapted.  The  anterior  ends  of  these  incisions  are  then 
joined  by  a  vertical  incision  made  as  for  forward  as  possible 
and  carried  well  down  to  the  bone.  This  flap  is  now  elevated 
submucously,  the  periosteiun  being  of  course  included,  and  is 
deflected  backward,  as  on  a  hinge,  between  the  middle  turbinal 
and  the  septum,  where  it  is  held  out  of  the  field  during  the 
remainder  of  the  operation  by  a  small  pledget  of  cotton.  The 
posterior  lip  of  the  dense  ascending  process  of  the  superioi 
maxilla  i?  now  attacked  with  chisel  and  gouge  until  the  nasal 
wall  of  the  sac  is  presented  to  view.  This  is  easily  recognized 
by  palpation  with  a  probe.  Sufficient  bone  should  be  re- 
moved to  uncover  the  sac  freely  in  almost  its  entire  nasal 
aspect.  At  this  point  I  have  found  it  of  advantage  to  insert 
a  probe  through  the  canaliculus  into  the  sac,  thus  pushing  its 
nasal  surface,  tentlike,  well  over  toward  the  septum.  A  thin 
scalpel  is  then  inserted  between  the  probe  and  the  lateral  nasal 
wall,  the  outer  or  free  end  of  the  probe  being  held  by  an  assist- 
ant or  fastened  to  the  forehead  by  a  strip  of  adhesive.  By 
so  doing  it  is  possible  to  resect  a  larger  portion  of  the  sac. 
Loose  pieces  may  subsequently  be  removed  by  means  of  the 
smallest  sized  forceps  of  Gruenwald.  West's  dictum,  that  at 
the  completion  of  the  operation  the  probe  introduced  through 
the  canaliculus  into  the  sac  must  pass  horizontally  into  the 
nose  should  be  strictly  adhered  to.  The  submucous  flap  is 
now  replaced,  its  upper  half  covering  the  sac  resected  and  the 
lower  portion  held  in  position  for  twenty-four  hours  by  light 
packing.     Subsequently  the  nose  should  be  kept    free   from 
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crusts  until  healing  takes  place.  If  desired,  the  sac  may  be 
irrigated  through  the  canaliculus.  1  have  not  always  found  it 
necessary.  I  have  sometimes  wondered  if  the  replacement  of 
the  lower  portion  of  the  flap  might  not  be  dispensed  with. 

My  results  from  this  operation,  as  far  as  restorations  of  the 
physiologic  pathway  is  concerned,  have  been  uniformly  good. 
As  before  mentioned,  it  has  occasionally  been  possible  to  ex- 
press a  slight  amount  of  pus  from  the  canaliculus.  So  far  I 
have  not  operated  upon  any  cases  of  acute  abscess.  West  has 
performed  this  operation  on  all  possible  types  of  cases  and  in 
1913  reported  130  operations  with  90  per  cent  of  cures. 

One  of  my  most  interesting  cases  was  a  fourth  year  medical 
student,  who  had  suiTered  from  suppuration  of  the  sac  and 
constant  epiphora.  He  had  developed  a  habit  spasm  and  would 
unconsciously  squeeze  out  the  secretion  from  the  sac  every 
few  minutes  during  his  waking  hours.  Subsequent  to  the 
operation  this  habit  disappeared. 

Difificulties. — That  the  endonasal  operation  presents  certain 
decided  technical  dit^culties  is  undoubtedly  true.  Aly  feeling 
is  that  it  is  performed  by  comparatively  few  rhinologists  for 
two  reasons:  (  1  )  On  account  of  the  fancied  difficulty,  and  (2) 
because  of  the  unwillingness  of  the  ophthalmologist  to  refer 
appropriate  cases.  As  regards  the  first,  the  operation,  to  my 
mind,  is  no  more  difficult  than  the  average  submucous  resec- 
tion. The  operation  should  be  performed  at  first  upon  the 
cadaver  until  a  proj^er  technic  is  attained.  As  regards  the  sec- 
ond, the  operation  is,  or  should  be,  an  example  of  team  work 
on  the  part  of  the  ophthalmologist  and  rhinologist.  just  as  the 
correction  of  mouth  breathing  is,  in  manv  cases,  the  result  of 
team  work  on  the  part  of  the  rhinologist  and  orthodontist. 
Each  is  essential  to  the  success  of  the  other.  Fortunatelv.  the 
man  who  embraces  all  four  specialties  in  his  domain  is  becom- 
mg  the  exception,  rather  than  the  rule,  so  it  is  only  by  the 
courtesy  of  the  oi)hthalniologist  thai  the  rhinologist  may  ob- 
tain cases. 

'J'he  purj)ose  of  this  paper  is  not  to  descrilje  any  original 
technic,  but  to  present  a  record  of  my  own  successes  and 
failures,  in  the  hope  of  stimulating  interest  in  an  operation 
which  niav  bring  relief  to  many  and  which,  it  would  seem, 
should  ha\e  a  wiiU'r  i)()])ularil\-  than  it  at  present  enjoys. 


Sinus  frontcdes 

Saccvs  Iacr,inali s  — 

Ductus  TarriynaJcs 

Ductus  rtasolaciimali s 

Ostiuvi  nasclacrimalc .   ,    ^ 

Sinus  iitazillaris 

Mea.tus  nasi  inferior... 
Conch u  nasalis  inferior. 
Ductus  Tta.solaciim airs 
Sinus  Ttiaxillaris . 


Fig.  1.  A  dissection  showing  the  nasolacrimal  passageways 
and  the  relations  of  the  nasolacrimal  duct  to  the  maxillary  sinus 
and  the  inferior  nasal  meatus.  The  inset  is  a  transection  of  the 
nasal  fossae,  the  maxillary  sinuses  and  the  nasolacrimal  ducts. 
By  courtesy  of  P.  Blakiston  &  Co.  Schaeffer:  The  Nose  and 
Olfactory   Organ. 
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Fig.  2.  A  dissection  of  the  lateral  nasal  wall  with  especial 
reference  to  the  nasolacrimal  sac  (indicated  by  dotted  outline  in 
white),  the  agger  cell,  the  prelacrimal  recess  of  the  sinus  maxillaris. 
The  insert  is  a  transection  showing  the  relations  of  the  nasolacrimal 
duct.  By  courtesy  of  P.  Blakiston's  Son  &  Co.  Schaeffer:  The 
Nose  and  Olfactory  Organ. 


Pig.  3.     Reconstruction  of  the 
adult  aged  65  years;  medial  view. 
and    the   diverticula   of  the   nasolacrimal   duct 
the    details    of    the    side    to     side    union    of 


nasolacrimal  passageways  of  an 

Especially  note  the  irregularity 

The   insert   shows 

the    lacrimal     sac 


and  the  nasolacrimal  duct;  moreover,  illustrates  the  large  bud- 
like diverticulum  from  the  nasolacrimal  duct.  By  courtesy  of  P. 
Blakiston's  Son  &  Co      Schaeffer:     The  Nose  and  Olfactory  Organ. 


Fig.  4.  Reconstruction  of  the  nasolacrimal  passageways  of  an 
adult  aged  65  years;  lateral  view.  By  courtesy  of  P.  Blakiston 
Son  &  Co.     Schaeffer:     The  Nose  and  Olfactory  Organ. 


Fig.  5.  Reconstruction  of  the  nasolacrimal  passageways  of  an 
adult  aged  60  years.  Note  the  regularity  of  the  nasal  duct  and 
the  gradual  mergence  of  the  lacrimal  sac  into  the  nasolacrimal  duct 
at  the  constriction  of  the  isthmus.  By  courtesy  of  P.  Blakiston's 
Son  &  So.     Schaeffer:     The  Nose  and  Olfactory  Organ. 


Fig.  6.     Finished  operation. 


Fig.  7.     Flap  turned  back  and  incision  being  made  through  the  bone. 


Fig.    8.     Showing    sac    bared    and    probe    passing    horizontally    into 

the  nose. 


Fig.    9.     Lacrimal    sac    bared    above.     Flap    replaced;    the    flap    cut 
away  above  to  show  this. 


XXXV. 

SOME  OBSERVATIOXS   OX   LOCALIZED   PULMON- 
ARY  SUPPURATIOX,   a^REATED   BY   EXDO- 
BROXCHL\L  IRRIGATIOX.* 

Bv  Charles  J.  Imperatori.  'Si.  D., 

X^Ew  York  City. 

Lung  abscesses  may  be  divided  into  three  classes,  those  that 
are  caused  by  aspiration,  by  embohsm  and  another  type,  pos- 
sibly a  tubercular  cavitation  with  a  secreting  lining  of  infecting 
organisms. 

The  aspiration  type  of  cases  have  been  known  to  occur  in 
three  days  ;  this,  however,  is  exceptional ;  the  abscess  usually 
developing  from  thirteen  to  fifteen  days  after  the  inhalation  of 
secretions  or  foreign  bodies. 

The  embolic  type  usually  occurs  within  three  to  five  days 
following  some  operative  procedure.  It  would  seem  that  there 
should  be  more  cases  of  lung  abscesses,  especially  of  the 
embolic  type,  following  tonsillectomy,  as  has  been  suggested 
in  a  discussion  by  Coakley  before  the  X'ew  York  Academy 
of  Medicine.  The  movement  of  the  pharyngeal  muscles,  the 
respiratory  eft'orts  and  the  open  veins  would  seem  to  tend 
toward  embolism ;  however,  from  clinical  observation  these 
cases  are  very  rare. 

Regarding  the  third  type,  I  am  not  prepared  to  enter  into 
a  discussion  of  their  etiology  at  present,  but  it  is  hoped  at 
some  early  future  date  that  I  can  present  before  the  asso- 
ciation further  studies. 

The  following  observations  have  been  conducted  on  patients 
in  Bellevue  Hospital  on  the  service  of  Dr.  Coakley,  and  while 


*Read    at    the    Forty-third    Annual    Congress    of    the    American 
Laryngological  Association,  May  30th,  1921,  at  Atlantic  City,  N.  J. 
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not  a  great  number,  still  some  conclusions  may  be  drawn  from 
them : 

There  are  seven  cases,  two  being  alive  and  still  under  treat- 
ment. Of  the  five  deaths,  one  died  from  a  carcinoma  of  the 
bronchus  and  was  reported  at  the  February  meeting  of  the 
Eastern  Section  of  the  American  Laryngological,  Rhinological 
and  Otological  Society.  One  was  operated  elsewhere,  that  is, 
a  pneumectomy  was  done,  but  the  patient  succumbed  on  the 
table  and  the  other  three  cases  died  from  an  intercurrent 
pneumonia. 

The  familv  history  in  all  these  cases,  in  so  far  as  it  concerns 
our  observations,  is  negative. 

The  past  history  averaged  about  four  to  six  months  duration 
of  cough,  profuse  expectoration  and  accompanied  by  more  or 
less  pain  in  the  chest. 

In  two  of  the  cases  there  was  considerable  loss  of  weight. 

Xone  of  these  cases  followed  tonsil  operation,  all  of  them 
came  on  insidiously. 

The  age  of  the  patients  ranged  from  26  to  52  years  and 
there  were  six  males  and  one  female. 

Sinuses  and  tonsils  negative. 

All  of  these  cases  had  varying  degrees  of  pyorrhea  alveo- 
laris. 

Temperature  in  most  of  the  cases  never  ranged  over  100 
to  101,  excepting  in  one  case,  that  was  of  the  septic  type. 

Thev  were  all  ambulant  cases,  excepting  toward  the  end. 

There  was  no  special  amount  of  dyspnea  and  never  any 
stridor. 

Six  of  these  cases  showed  marked  clubbing  of  the  fingers 
and  one  of  the  toes. 

Blood  examinations,  that  is  differential  leukocyte  and  total 
leukocyte  count,  varied  so  that  they  were  inconclusive. 

I'.acteriology  showed  so  many  different  varied  bacteria  that 
no  definite  conclusions  can  be  drawn  from  this  observation. 

The  diagnosis  of  all  these  cases  was  confirmed  bv  radio- 
grajihs. 
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The  average  size  of  these  King  abscesses  was  from  three 
to  four  inches  in  diameter,  and  of  an  irregular  outhne. 

Location  in  four  cases  was  in  the  right  middle  lobe,  two  in 
the  left  lower  lobe  and  one  in  the  right  lower  lobe. 

Repeated  sputum  analyses  were  all  negative  in  these  cases 
for  tubercle  bacilli  and  yet  in  the  four  cases  autopsied  four 
showed  marked  evidences  of  tubercle. 

The  amount  of  sputum  was  remarkably  controlled  by  bron- 
chial irrigations.  General  well  being  and  the  amount  of 
appetite  usually  much  improved.  Less  cough.  Sleeping  much 
better.  Fewer  pains  in  the  chest,  although,  as  a  rvde,  following 
the  bronchial  irrigations,  there  would  be  some  chest  pains. 
All  of  these  cases  appeared  to  do  well  for  a  time. 

The  longest  time  that  any  one  case  was  under  treatment 
was  nine  months. 

Patients  having  from  three  to  four  cupfuls  of  sputum  a 
dav,  that  is  material  raised  from  the  lung  and  saliva  amounting 
to  a  pint,  could  by  these  bronchial  irrigations  be  reduced  to 
less  than  a  cupful.  The  number  of  irrigations  given  was  from 
one  to  thirty,  average  twenty.  Starting  in  with  one  a  week, 
and  as  the  patients  became  accustomed  to  the  passing  of  the 
bronchoscope  which,  of  course,  was  done  under  local  anes- 
thesia, they  were  irrigated  every  five  days. 

The  apparatus  used  was  usually  a  7  mm.  Jackson  broncho- 
scope passed  through  a  Mosher  laryngoscope  and  two  ordinary 
bronchial  aspirating  tubes,  one  for  the  injection  of  the  saline 
and  the  other  for  its  withdrawal.  In  the  first  few  cases  the 
Yankauer  apparatus,  suction  and  injecting  tube,  was  used  but 
it  was  too  delicate  an  instrument  for  hard  usage.  However, 
the  method  is  entirely  that  of  Yankauer. 

From  eight  to  ten  ounces  of  UDrmal  saline  solution  would 
be  injected  into  the  bronchiole,  from  which  the  maximum 
amount  of  pus  was  coming  and  that  had  been  previously  deter- 
mined at  the  original  bronchoscopy.  This  would  be  immedi- 
atelv  aspirated  through  the  aspirating  tube,  some  would  be 
ejected  through  the  bronchoscope.     \\'hen  the  washings  came 


668  CHARLES   J.    IMI'KRATOKI. 

through  clear,  a  bismuth-oil  mixture  was  injected;  this  con- 
sisted of  v30  grains  to  the  ounce  of  bismuth-subnitrate  in  one 
ounce  of  olive  oil;  in  latter  cases,  bismuth-subcarbonate  was 
used.  This  was  properly  sterilized  before  use.  As  a  rule, 
most  of  this  bismuth  mixture  would  be  coughed  up  before 
the  patient  left  the  table.  Bismuth-sulphide  was  noted  in  the 
first  washings,  at  subsequent  irrigations,  in  most  of  the  cases 
that  were  irrigated  every  five  days.  In  some  few  cases  the 
bismuth  remained  in  the  neighborhood  of  the  abscess  or  in 
the  bronchi.  The  odor  of  the  sputum  was  considerably  lessened 
and  the  extremely  fetid  characteristic  was  not  so  marked.  On 
stopping  the  irrigations  and  injections  the  odor  returned  and 
the  amount  would  be  markedly  increased. 

CONCIvUSIOXS. 

Of  the  five  cases  that  died,  four  were  autopsied  and  proven, 
beyond  doubt,  to  be  tubercular ;  one  being  a  carcinoma  with 
a  tuberculosis.  All  of  these  cases  were  repeatedly  examined, 
careful  sputum  analyses  made,  fluoroscoped.  radiographed  and 
decided  that  they  were  probably  not  tubercular  and  referred 
from  either  the  medical,  surgical  or  tubercular  wards  as 
cases  suitable  for  treatment.  The  remaining  two  cases,  clinic- 
ally, have  the  same  characteristics  that  the  other  five  have. 

Simple  bronchial  irrigations,  in  the  writer's  opinion,  in  the 
control  and  treatment  of  lung  abscesses  of  this  type  are  of 
little  use,  except  as  noted  above.  It  is  very  possible,  with  the 
use  of  the  spiral  irrigating  tubes  of  Lynah,  better  results  may 
be  obtained  and  this  method  shall  be  pursued  in  subsequent 
cases. 

Various  medicaments  were  used  in  some  of  the  early  treat- 
ments of  these  cases,  such  as  iodoform  emulsion,  iodine  in 
olive  oil,  tincture  iodine,  weak  Dakin  solution — one  and  ten, 
and  bciric  acid  solution.  All  with  negative  results.  Warm 
saline  solution  and  the  injection  of  olive  oil.  impregnated  with 
the  5  per  cent  bismuth,  seemed  to  be  as  efficacious  as  anything. 

Idiopathic  lung  abscess,  and  by  that  is  meant  that  type  of 
abscess   other   than    that    directly    traceable    to   aspiration    or 
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trauma  of  some  foreign  substance,  or  the  embolic  abscess 
following  some  surgical  procedure,  is  possibly  a  tubercular 
cavitation  with  a  lining  area  of  pyogenic  organisms.  This 
cannot  be  given  as  a  definite  conclusion  and  is  merely  sugges- 
tive from  these  personal  observations,  and  must  be  proven  by 
a  largfer  series  of  cases. 


XXX\I. 

AX     IXN'ISIBLE     SCAR     ^lETHOD     IX     COSMETIC 
XASAL  SURGERY. 

Bv  Ira  Frank.  AI.  D.,  and  Jerome  F.  Strauss,  M.  D., 
Chicago. 

We  have  for  some  years  been  rather  dissatisfied  with  the 
usual  methods  of  approach  in  cosmetic  plastic  surgery  of  the 
nose.  This  dissatisfaction  we  have  felt  most  keenly  in  those 
cases  where  medium  degrees  of  deformity  are  presented  for 
correction,  such  cases  carrying  with  them  especially  serious 
hazzards  for  the  conscientious  surgeon.  The  failure  of  an 
operator  to  produce  desirable  results  in  extreme  plastic  cases 
such  as  old  third  degree  burns,  gunshot  wounds  of  the  face, 
and  crushing  injuries  of  the  nasal  bridge,  may  be  countenanced 
by  the  patient,  and  by  surgical  colleagues — the  condition  is  at 
least  not  likely  to  be  worse  after  operation  than  before.  But 
in  the  plastic  operations  of  less  degree  a  far  greater  responsi- 
bility rests  with  the  surgeon ;  in  these  cases  the  patient  must 
be  submitted  to  the  minimum  amount  of  risk  of  cosmetic 
injury  and  infection  to  the  end  that  no  disfigurement  shall  be 
added  to,  or  substituted  for,  the  original  deformity. 

The  operations  of  modern  plastic  surgery  of  the  nose  mav 
be  classified  into  two  main  divisions : 

1.  Serious  malformations,  not  only  of  su])porting  structures 
but  also  involving  the  cutaneous  covering  of  the  nose,  such  as 
may  be  produced  by  crushing  injuries,  lacerating  wounds. 
cured  malignant  new  growths,  granulomas,  etc..  with  marked 
destruction  of  the  organ  and  loss  of  tissue. 

These  cases  have  been  treated  for  years  with  varying  satis- 
faction by  the  old  Italian  and  the  Indian  flaj)  methods,  and 
have  no  place  in  this  discussion. 

2.  The  second  group  (by  far  the  most  numerous  in  our 
experience  in  civil  practice)  consists  of  defects  of  milder  de- 
gree— moderate  deformities  of  the  supporting  structures  wliich 
go  to  make  up  the  nasal  bridge  and  not   involving  the  skin 
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of  the  nose.  These  are  the  saddle  noses,  the  humped  or  hooked 
noses,  and  the  ahnormally  broad  noses,  possessors  of  which 
may  suffer  embarrassment  and  mental  anguish  in  business  life 
and  social  intercourse.  It  is  in  this  type  of  case  that  a  special 
responsibility  is  presented  to  the  rhinologist,  in  that  a  correc- 
tion must  be  made  with  the  least  possible  risk  to  the  patient  in 
the  matter  of  finished  result,  and  that  the  offending  feature 
be  made  an  asset  instead  of  a  liability. 

The  intranasal  operations  (of  continental  origin)  have 
been  largely  used  for  the  correction  of  these  milder  deformi- 
ties. The  method  consists  of  an  incision  made  through  the 
mucous  membrane  of  the  nose  above  the  superior  edge  of  the 
triangular  cartilage,  or  at  the  junction  of  the  frontal  processes 
of  the  maxillae  with  the  lateral  nasal  cartilages.  Through  this 
incision  the  periosteum  of  the  nasal  bridge  is  elevated  in  the 
midline  ;  humps  are  reduced  to  becoming  contour  with  suitable 
rasps :  and  for  broad  noses,  by  specially  constructed  saws,  the 
frontal  processes  of  the  maxillary  bone  are  sawed  through, 
fractured,  and  held  in  proi)er  place  Ijy  external  and  internal 
splints. 

The  external  method,  used  in  America  among  plastic  sur- 
geons, consists  of  a  small  horizontal  incision  over  the  bridge 
of  the  nose  at  the  level  of  the  inner  canthi,  through  which  the 
periosteum  of  the  midline  is  elevated  downwards  to  the  tip. 
With  the  field  thus  prepared,  humps  are  removed,  or,  in  the 
case  of  saddle  noses,  suitabi}-  shaped  bone  or  cartilage  grafts 
or  plates  of  inert  rigid  substance  {  French  ivory)  are  inserted. 

The  chief  disadvantage  of  the  first  or  internal  method  is, 
of  course,  the  inal)ility  of  the  surgeon  to  sterilize  properly 
the  operative  field ;  and  for  this  reason  above  all  others  we 
have  hesitated  to  subject  our  patients  to  such  a  risk,  a  risk 
seemingly  out  of  proportion  to  the  end  in  view.  Further,  in 
our  earlier  work,  when  this  method  was  used,  we  were  in  many 
instances  unable  to  gain  a  satisfactory  breadth  of  operative 
field  on  the  nasal  ridge  without  running  an  additional  risk  b}' 
making  a  similar  incision  on  the  other  side. 

This  method  may  be  used  in  the  three  principal  t^•pes  of 
deformities,  but  is  most  successful  in  the  hooked  nose  which 
is  reduced  by  saw,  rasp,  or  spokeshave.  The  broad  nose  re- 
quires a  bilateral   intranasal   incision   in   order  to   reach   both 
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frontal  processes  with  the  saw.  which  doubles  the  risk  of  in- 
fection •  while  in  the  depressed  or  saddle  nose  the  suitable 
graft  is  passed  through  the  questionably  sterilized  nostril  to 
the  bridge  of  the  nose.  This  operation  we  have  attempted 
w^ith  subsequent  regret. 

The  external  or  intercanthal  operation  is  a  vast  improve- 
ment ui)on  the  foregoing  method  and  seems  now  to  be  gaining 
in  popularity  throughout  the  country,  though  it  is  applicable 
only  in  humped  and  saddle  noses.  It  ofifers  a  sterile  field  and 
a  more  direct  approach  to  the  nasal  bridge.  In  our  own  expe- 
rience, however,  we  have  had  one  regrettable  infection  of 
unknown  origin,  which  seriously  threatened  the  final  result 
and  terminated  in  an  embarrassing  scar  on  which  a  secondary 
plastic  operation  was  indicated.  We  have  also  had  occasion 
to  regret  the  resulting  scar  in  a  number  of  other  postoperatives 
by  this  method. 

This  unreliability  of  the  result  so  far  as  scars  are  concerned, 
even  though  the  majority  of  the  cases  operated  on  were  satis- 
factory, ofifered  us  a  problem  of  some  importance,  and  our 
inability  to  remedy  the  broad  nose  through  the  intercanthal 
opening  gave  added  significance  to  our  problem. 

We  have,  therefore,  modified  the  external  method  of  opera- 
tion in  a  manner  which  has  proved  exceedingly  satisfactory  in 
our  hands.  W^e  claim  no  striking  originality  in  either  the 
method  or  the  technic.  and  we  present  it  merelv  as  the  solu- 
tion to  our  proljlem.  We  have  found  that  we  are  able  now 
to  operate  successfully  upon  either  of  the  three  types  of  bridge 
deformity  through  an  incision  made  in  a  field  readily  sterilized 
and  in  a  location  sufficiently  hidden  to  relieve  us  of  all  anxiety 
should  malunion,  infection,  or  pigmented  scar  persist. 

TECHNIC. 

Before  entering  the  operating  room  the  patient's  face  and 
forehead  is  thoroughly  washed  with  soap  and  water.  With  an 
indelible  pencil  a  line  one-quarter  inch  in  length  is  drawn  on 
the  horizontal  axis  of  the  left  eyebrow,  as  close  to  its  median 
extremity  as  it  is  possible  to  aj^proach  without  extending  be- 
yond the  hair  line.  The  brow  is  then  partly  or  wholly  removed 
with  scissors,  leaving  the  pencil  marked  location  of  the  inci- 
sion plainly  visible  on  the  skin.     On  the  operating  table  the 
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eyes  are  covered  individually  with  sterile  cotton  pads  pressed 
with  sterile  water,  and  the  remainder  of  the  skin  of  the  face 
is  thoroughly  sponged  with  alcohol-ether.  The  patient  is 
then  put  to  sleep  with  ether  through  a  sterile  mask,  which  is 
discarded  for  the  ethervapor  machine  as  soon  as  narcosis  is 
reached. 

The  incision  is  made  one-quarter  inch  in  length,  down  to 
the  frontal  bone  (superciliary  ridge)  through  the  periosteum. 
A  periosteal  elevator  with  a  slightly  curved  shank  (Fig.  1,  A) 
is  introduced  and  the  skin  and  subcutaneous  tissues  are  ele- 
vated from  the  bone  and  cartilage  along  the  median  line  of 
the  bridge  of  the  nose  down  to  the  tip,  the  instrument  being 
guided  in  its  subcutaneous  course  by  the  operator's  hand. 
(Fig-  2.) 

Into  the  pocket  thus  formed  a  slightly  curved  rasp  (Fig.  1, 
B)  may  be  introduced  and  humps  removed;  or  in  the  case  of 
depressed  nose,  a  properly  prepared  transplant  of  bone  or 
cartilage  may  be  inserted.  For  the  broad  nose,  two  incisions 
are  recjuired :  the  usual  one  in  the  left  eyebrow,  and  one  simi- 
larly placed  on  the  right  side  (Fig.  3).  Through  these  open- 
ings the  periosteum  covering  the  frontal  processes  of  the 
superior  maxillae  is  elevated  and  a  small,  specially  designed 
saw  (Fig.  4)  is  inserted.  The  processes  are  then  sawn 
through  at  the  base  of  the  nasal  bridge  (Fig.  3)  and  the  walls 
of  the  nose  are  pressed  inward  to  a  position  cosmetically  satis- 
factory and  retained  with  an  external  splint  of  jDadded  heavy 
sheet  copper. 

The  incisions  are  closed  with  interrupted  horse  hair  and 
sealed  with  tincture  of  benzoin  over  a  thin  wisp  of  cotton. 

The  skin  of  the  nose  and  the  lower  forehead  lends  itself 
admirably  to  this  operative  procedure.  It  is  loosely  attached 
to  the  subjacent  areolar  tissue,  and  consequently  is  very  freely 
movable,  indeed  in  sc^me  individuals  it  is  possible  to  use 
the  straight  rasps  and  elevators  of  the  intercanthal  operation 
through  the  eyebrow  incision  which  can  actually  be  moved 
inwrad  until  it  lies  in  the  midline. 

The  wound  heals  very  rapidly  owing  partly  to  adequate 
blood  supply  and  partly  to  the  fact  that  there  is  practically  no 
tension  to  the  skin.     The  scar  is  usually  invisible  through  the 
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regrowing  hair  of  the  eyebrow  by  the  time  the  stitches  are 
removed. 

The  accompanying  ilkistrations  show  the  few  instrument.s 
necessary  for  this  type  of  operation.  The  rasp  and  elevator 
are  simple  modifications  of  those  used  in  the  intranasal  and 
intercanthal  methods.  They  have  been  curved  to  the  left  to 
permit  their  use  in  the  left  eyebrow,  as  the  leftsided  operation 
is  the  one  of  choice  for  the  righthanded  operator.  The  frontal 
process  saw  is  merely  a  segment  of  a  small  circular  bone  saw. 
attached  to  a  straight  shank  and  handle. 


Fig.  1. 


F,s^    t: 


Fig.  2. 
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Fig.  4 
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THE  ACCESSORY   SIXL'SES  AS  AX  ETIOLOGIC 
FACTOR  IX  BROXCHIECTASIS.* 

By  W.  A'.  ^luLLix,  M.  D., 

C(JLORADO  SpRIXC.S,  CoLO. 

I  intend  in  this  paper  to  discuss  the  etiologic  relationship  of 
disease  of  the  accessory  nasal  sinuses  to  diseases  of  the  bronchi, 
with  the  subsequent  development  of  bronchiectasis,  and  I  will 
begin  by  stating  mv  own  position  as  1  have  done  previously. 

Patients  with  bronchiectasis  will  usually  be  found  to  have 
a  well-marked  sinusitis,  and  the  degree  of  the  bronchial  infec- 
tion is  usually  in  proportion  to  the  amount  of  sinus  involvement 
present,  the  well-advanced  cases  of  bronchiectasis  having  a 
pansinusitis,  as  the  lantern  slides  shown  later  will  demonstrate. 
In  going  over  some  of  the  authoritative  literature  on  bronchi- 
ectasis we  have  not  noted  such  an  association  mentioned. 
There  have  been  observations  on  the  nasal  cavities  as  the  cause 
of  nontuberculous  ])ulmonary  disease — as,  for  example,  those 
of  Rist,  Sergeant  and  Saylor,  cited  by  Gilbert  in  a  former 
discussion  of  this  subject.  But  nowhere  do  we  find  any 
emphasis  on  an  etiologic  relationship  or  on  the  possible  path- 
ways of  infection  linking  the  upi^er  and  lower  respiratory 
fields.  Even  very  recent  works,  such  as  the  Oxford  System  of 
Medicine  and  Xelson's  System  of  Medicine,  make  no  mention 
of  the  sinuses  in  connection  with  bronchiectasis.  It  is  of 
interest  to  note  that  McPherson  in  Osier's  System  of  Medicine 
mentions  brain  abscess  as  a  relatively  frequent  complication  of 
bronchiectasis.  The  question  immediately  arises  in  our  mind 
that  since  brain  abscess  is  also  a  frequent  complication  of  sinus 
disease,  do  not  the  bronchiectatic  subjects  in  whom  this  com- 
plication is  found  develop  it  not  from  their  bronchi  but  from 
an  unrecognized  sinusitis?  While  this  paper  is  meant  to  deal 
entirelv  with  the  sinuses  as  an  etiologic  cause,  I  feel    that    to 
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avoid  confusion  and  make  myself  understood  I  should  mention 
that  a  digest  of  the  views  expressed  by  McPhedrin,  Stengel, 
Powell  and  Hartley  and  by  ]^IacCallum,  permitted  us  to  make 
the  following  classification : 

1.  Bronchiectasis  due  to  mechanical  obstruction. 

a.  Foreign  bodies  in  bronchi. 

b.  Tumors,  including  anevu'ism. 

2.  Cases  of  general  "bronchiolectasis"  in  young  children 
after  acute  bronchitis. 

3.  Cases,  especially  in  infants,  where  there  is  bronchial 
dilatation  to  compensate  for  atelectasis. 

4.  Cases  associated  with  fibroid  tuberculosis,  or  other  ex- 
tensive fibrosis,  as  after  empyema  or  organizing  pneu- 
monia, where  there  is  contraction  and  compensatory 
bronchial  dilatation. 

These  four  groups  of  known  or  partially  known  etiology 
comprise  a  minority  of  the  cases  of  bronchiectasis,  and  leave 
a  majority  to  be  classed  as: 

5.  Cases  attributed  to  chronic  bronchitis  or  to  an  acute 
bronchitis  or  bronchopneumonia  which  has  left 
sequelae. 

This  fifth  group  of  cases  includes  all  not  included  in  the  first 
four.  That  is,  all  the  obscure  cases.  In  them  the  history  is 
often  vague  and  the  real  cause  distinctly  hypothetical. 

Let  me  here  review  briefly  some  experimental  work  on 
animals  which  I  have  carried  on  with  the  help  of  Dr.  Ryder 
during  the  last  four  years.  The  work  falls  into  two  divisions. 
The  first,  on  the  lymph  drainage  of  the  accessory  nasal  sinuses, 
was  reported  two  years  ago.  In  it  we  proved,  by  the  use  of 
carbon  suspensions  and  tubercle  bacillus  emulsions,  that  the 
lymph  drainage  of  the  antrum  is  by  way  of  the  submaxillary  and 
deep  cervical  nodes.  These  latter  in  the  rabbit  are  long  nodes 
which  take  the  place  of  the  entire  deep  chain  in  man,  including 
the  retropharyngeal.  From  these  nodes  drainage  passes  on- 
ward by  the  cervical  lymph  ducts,  the  great  veins,  the  right 
side  of  the  heart  and  the  pulmonary  artery,  to  the  lungs.  The 
frontal  sinuses  appear  to  drain  by  the  same  route.  W'e  believe 
this  to  be  the  first  complete  demonstration  of  this  path. 
Schaeft'er,  in  his  recent  book  on  the  nose,  follows  Most,  and 
carries  the  drainage  of  the  accessory  sinuses  only  as  far  as  the 
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retropharyngeals,  and  this  dubiously.  Andre,  working  on  the 
cadaver,  concluded  that  drainage  was  to  the  retropharyngeal 
and  cervical  nodes,  but  did  not  completely  demonstrate  it. 
New  has  noted  metastasis  of  malignant  tumors  from  the 
antrum  to  the  parotid  submaxillar}-  and  cervical  nodes. 

In  our  first  series  we  also  inoculated  a  few  rabbits  in  the 
antrum  with  pneumococci  from  a  human  antrum  and  produced 
inflammation  of  the  antrum,  phlegmon  of  the  neck,  an  intense 
tracheitis  and  bronchitis,  and  pneumonia. 

In  the  course  of  the  first  series  we  became  interested  in  the 
question  of  pulmonarv  involvement  by  inhalation.  We,  there- 
fore, carried  out  another  series,  completed  last  year  and  in  part 
published,  in  part  about  to  be.  In  this  second  series  we  found 
that  if  india  ink  or  baterial  suspensions  were  injected  into 
the  nasal  fossae,  or  into  the  antrum  in  such  amount  that  a  good 
deal  escaped  into  the  nasal  fossae,  they  were  readily  inhaled. 
In  the  latter  case  lesions  or  pigmentations  of  the  antrum  and 
lung  were  produced  simultaneously. 

Thus  we  have  demonstrated  the  two  routes  which  connect 
the  accessory  sinuses  with  the  lungs  and  bronchi — the  l}-m- 
phatic  or  circulatorv  route,  which  can  function  even  in  the  case 
of  an  antrum  which  does  not  discharge  at  all  into  the  nose ; 
and  the  inhalation  or  bronchial  route,  which  is  open  to  any 
substance  reaching  the  nasal  fossae  from  the  accessory  sinuses 
or  elsewhere,  provided  it  be  converted  into  droplets  or  aspi- 
rated by  sudden  inspiration. 

Here,  then,  is  the  situation :  A  condition,  bronchiectasis, 
develops  inexplicably  in  a  certain  number  of  cases,  often  with 
the  history  of  acute  bronchitis — a  disease  nearly  everybody 
has  at  some  time — or  of  bronchopneumonia,  followed  by 
chronic  cough.  Acute  bronchitis  and  bronchopneumonia  as 
well,  though  to  a  less  degree,  are  usually  phases  of  an  infection 
which  involves  the.  whole  upper  respiratory  mucous  membrane, 
often  including  the  sinuses. 

That  sinus  infection  and  acute  bronchitis  may  develop  simul- 
taneously is  hardly  to  be  questioned.  Bronchiectasis  does  not 
occur  in  the  majority  of  the  cases  of  chronic  bronchitis,  and 
the  tendency  is  to  get  well  unless  fostered  and  fed  by  a  chronic 
sinus  infection. 
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I  have  already  demonstrated  two  routes  in  which  this  infec- 
tion may  take  place,  add  to  this  lowered  bodily  resistance  due 
to  chronic  infection  and  I  believe  you  have  the  solution.  The 
theory  that  sinus  disease  may  develop  secondary  to  the  bron- 
chial may  be  put  forth,  but  this  is  extremely  improbable  since 
there  is  no  ready  route  from  the  bronchi  to  the  sinuses.  The 
number  of  cases  with  cough,  moist  rales  at  the  bases,  partic- 
ularly in  children,  who  get  well  after  early  diagnosis  and  proper 
treatment  of  the  sinuses,  also  disapproves  it,  as  the  case  of 
R.  L.,  age  10,  will  demonstrate  when  shown. 

To  those  who  are  inclined  to  say  that  the  large  quantities  of 
secretion  coughed  up  from  the  bronchi  might  readily  infect 
the  sinuses  I  might  only  cite  the  similar  instance  in  pulmonary 
tuberculosis  without  the  same  coincidence  existing. 

The  coexistence  of  bronchiectasis  and  chronic  sinus  infection 
in  a  large  number  of  cases  sureh^  must  be  explained  on  other 
grounds  than  coincidence. 

I  asked  my  friends  doing  chest  work  to  endeavor  to  find 
me  a  case  of  nonobstructive  bronchiectasis  without  sinue  dis- 
ease. The  one  case  coming  without  demonstrable  sinus  disease 
had  the  following  history  which  is  self  explanatory: 

John  ( ).  Referred  by  Gilbert,  Age  39.  Came  to  Colorado 
S])rings  for  pulmonary  tuberculosis.  History:  Always  well 
and  never  had  cough  until  six  years  ago  or  at  the  age  of  33. 
Seven  years  ago  had  dit^.culty  with  stomach  which  proved  to 
be  an  ulcer.  He  was  operated  upon  for  this  under  ether 
anesthesia.  Began  to  cough  immediately  after  and  has 
coughed  ever  since.  Xow  raises  quantities  of  foul  smelling 
greenish  material.  You  will  see  this  case  cannot  be  put  in 
class  five. 

The  slides  I  am  about  to  show  do  not  represent  mv  whole 
series,  but  rather  were  picked  to  bring  out  points  that  should 
be  emphasized. 

1.  Many  of  these  cases  are  mistaken  and  treated  for  pul- 
monary tuberculosis,  and  the  majority  of  them  consult  the 
inlcrnist  and  chest  man  first.  H  the  j^atient's  history  of  *'no 
nose  troul)le"  alone  is  accepted  without  a  most  thorough  inves- 
tigation of  the  sinuses,  then  the  diagnosis  will  not  be  made  nor 
tlie  best  interests  of  the  ])atient  served. 
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2.  A  careful  search  for  sinus  disease  in  the  early  stages  of 
a  persistent  bronchitis,  especially  in  children,  will  clear  many 
cases,  while  it  is  very  evident  that  treatment  of  the  infected 
sinuses  in  well  developed  bronchiectasis  will  not  elTect  a  cure. 

Every  means  has  been  carried  out  by  competent  chest  men 
to  rule  out  pulmonary  tuberculosis  and  establish  a  diagnosis 
of  bronchiectasis. 

While  this  paper  deals  with  the  etiologic  cause  of  bronchi- 
ectasis, it  is  because  it  is  the  final  sequela,  and  the  relationship 
of  the  two  existing  conditions  can  more  easily  be  demonstrated 
by  slides.  But  mention  might  be  made  of  numbers  of  cases 
of  chronic  coughs  and  bronchitis  where  a  roentgenogram  would 
show  nothing,  and  only  a  careful  auscultation  would  reveal  the 
true  condition. 

Careful  attention  to  the  histories  of  this  series  will  show  : 

1.  That  the  majority  of  them  started  with  nose  trouble  and 
cough  when  children. 

2.  That  the  advanced  cases  have  pansinusitis. 

3.  That  the  bacterial  flora  from  the  sinuses  and  the  si)uta 
is  the  same. 

4.  That  those  who  have  only  slight  sinus  involvement, 
therebv  lessening  their  absorption,  do  get  results  by  treatment. 

5.  That  a  goodly  number  had  no  symptom  or  clinical  evi- 
dence of  sinus  disease  such  as  is  usually  manifested  by  dis- 
charge and  headache,  especially  where  the  maxillaries  were 
involved. 

Because  of  the  lack  of  appreciation  of  sinus-bronchus 
disease  as  a  common  clinical  entity,  it  seems  desirable  to  pile 
up  emphasis  on  this  point.  For  this  reason  I  have  recently 
compiled  and  reported  a  series  of  14  cases,  showing  lantern 
slides  of  the  radiographs  of  the  sinuses  and  chest.  Here  I 
will  give  in  full  two  cases  selected  because  of  their  special 
interest  and  will  summarize  the  rest. 

Case  1. — Miss  G.  H.,  is  not  one  of  the  bronchiectasis,  but  of 
pulmonary  tuberculosis,  and  is  chosen  in  order  to  demonstrate 
the  lymphatic  pathway  from  the  upper  air  passages  to  the 
thorax.  Radiograph  showed  calcification  of  the  cervical  glands 
and  a  continuous  chain  leading  down  into  the  mediastinum. 
The  tonsils  were  most  likely  the  portal  of  infection  in  this  case. 
Thev  were  removed  under  local  anesthesia,  and  a  pathologic 
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examination  revealed  extensive  scars,  suggesting  healed  and 
fibrosed  tuberculosis. 

Case  2. — Master  R.  L.,  aged  10,  1  report  in  detail,  because 
I  believe  it  shows  clearly  the  process  of  development  in  these 
cases  and  what  treatment  will  do  if  the  diagnosis  is  made 
early.  Family  history  negative.  Past  history:  measles  at 
three ;  tonsils  and  adenoids  removed  at  four.  First  seen  by 
the  present  writer  at  the  age  of  six  because  of  cervical  aden- 
itis. Stumps  of  tonsils  and  remnant  of  adenoid  were  removed 
at  that  time.  Good  recovery  and  disappearance  of  glands. 
Xext  seen  in  June,  1919,  three  years  later,  when  he  was  nine 
years  old.  Mother  brought  him  because  he  was  having  so  much 
catarrhal  dropping  from  nasopharynx.  Was  seen  several  times 
then  and  not  seen  again  until  six  months  later.  This  time  he 
was  brought  in  for  frontal  headaches  of  such  severity  that  he 
could  not  remain  in  school.  Double  maxillary  sinusitis  was 
ssupected  and  a  radiogra])hic  plate  was  made.  Report  was  as 
follows :  "Frontals  not  well  developed  or  clear ;  ethmoids  not 
definitely  clear ;  right  and  left  maxillaries  decidedly  clouded — 
in  fact,  it  would  be  impossible  to  tell  from  the  plate  whether 
maxillary  cavities  are  present  or  not." 

Exploratory  puncture,  under  general  anesthesia,  of  both 
maxillary  sinuses  was  advised  but  this  was  not  accomplished, 
and  the  boy  w^as  not  seen  until  eight  months  later  when  he 
was  referred  to  me  in  October,  1920,  by  Dr.  H.  C.  G.  with  the 
following  report :  "A  poorly  nourished  and  anemic  looking 
bov.  Examination  of  the  lungs  shows  rales  after  cough  in  both 
bases  and  some  fine  rales  in  the  apex  of  the  right  lung  after 
expiratory  cough.  \  on  Pirquet  test — slightly  positive.  I'rine 
has  been  examined  on  five  dififerent  occasions  and  albumin, 
varying  from  slight  trace  to  a  double  positive,  was  found  each 
time.  Hvaline  and  granular  casts  were  found  on  various 
occasions.  Examination  of  sputum  negative."  (  )n  October 
25,  1920,  under  ether  anesthesia,  both  maxillary  sinuses  were 
opened  under  the  inferior  turbinate  and  the  nasoantral  floor 
removed  with  the  bone  drill.  Xo  ])us  was  found,  but  on 
exploring  with  the  ])robe  the  mucous  membrane  apjieared  to 
be  soft  and  thick.  A  ])iece  was  removed  from  the  wall  of  each 
sinus  for  pathoUigic  examination.  The  i^athologic  rejiort  was 
as     follows:      "Antrum     cvu-eltings :      Masses    of    vor\-     loose 
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edematous  and  congested  vascular  connective  tissue  showing 
marked  infiltration  with  leucocytes  both  monos  and  polys. 
Several  hyperplastic  lymph  follicles  present.  Surface  covered 
with  antral  epithelium  showing  marked  papillary  overgrowth. 
No  free  pus  on  surface."  Another  physical  examination  on 
November  15th  showed  the  chest  free  from  rales.  There  was 
no  cough,  and  the  boy  has  remained  well  ever  since  (April  1, 
1921). 

The  following  is  a  summary  of  the  remaining  cases  of  the 
series.  One  patient  was  sixteen  years  of  age,  one  thirty-four 
and  one  forty-eight ;  the  other  nine  ranged  betw^een  twenty  and 
twenty-eight  years  :  the  youngest  patient  was  the  one  reported 
in  full,  who  was  ten. 

Eight  patients  ijave  a  history  of  headaches  and  nasal  dis- 
charge from  childhood,  and  the  diagnosis  of  combined  sinus 
and  bronchial  disease  could  readily  have  been  made  if  the 
possibility  had  been  duly  borne  in  mind.  Three  had  no 
symptoms  of  sinus  disease  and  gave  no  history  suggesting  it. 
On  the  contrary,  they  were  absolutely  unconscious  of  it  until 
the  sinuses  were  radiogra])hed  and  the  pus  washed  out.  One 
had  veiy  slight  headache  and  nasal  discharge,  but  had  never 
associated  it  with  her  cough. 

Six  of  the  patients  had  actually  gone  to  sanatoria  and  had 
been  treated  for  tuberculosis. 

Only  one  of  the  series  had  bronchial  asthma,  and  this  was 
associated  with  bronchiectasis.  He  had  been  thoroughly  tested 
with  proteins  with  negative  results,  and  his  asthma  was  quite 
certainly  due  to  his  nasal  disease. 

Seven  cases  were  definitely  helped  by  suitable  treatment  of 
the  sinus  condition,  plus  postural  drainage. 

In  ten  cases  bacteriologic  examinations  were  made  and 
the  same  organisms  found  in  the  sputum  and  the  discharge 
from  the  sinuses.  In  two  cases  of  hyperplastic  type  pathologic 
examinations  Avere  made  of  the  tissues  removed  and  these 
showed  chronic  inflammatorv  changes. 


XXXVIII. 

THE  MAXAGEMEXT  OF  RECEXT  FRACTURES   OF 
THE  XOSE. 

By  Lek  CohHx,  M.  D., 

Baltimore. 

It  is  not  niv  intention  to  present  a  lengthy  dissertation  on  a 
snbject  which  to  seme  may  appear  too  trivial  to  engage  the 
attention  of  this  august  body.  I  wish  simply  to  place  before 
you  a  method  of  treatment  which  has  yielded  uniformly  ex- 
cellent results,  both  as  to  the  external  appearance  of  the  nose 
and  prevention  of  obstructive  conditions  within,  which  only 
too  often  follow  fractures.  At  the  same  time  I  feel  also 
constrained  to  mention  my  deep  conviction  that  the  rhinologist 
should  apply  himself  seriously  in  the  matter  of  impressing 
upon  the  general  medical  profession  the  importance  of  early 
and  prompt  treatment  of  nasal  fractures,  lest  the  same  chaotic 
state  of  mismanagement  which  has  heretofore  ])revailed 
continue. 

Only  recently  an  instance  was  brought  to  my  attention  where 
the  nose  of  a  boy  of  fifteen  was  badly  broken  by  a  baseball. 
When  seen  by  the  family  physician  a  few  hours  afterward.s 
he  was  advised  to  wait  a  month  before  having  the  "bones  set"' ; 
a  month  later,  on  returning,  he  was  told  that  it  would  be  best 
to  wait  one  year  before  attempting  to  correct  the  iioz^'  existing 
marked  external  and  internal  deformity.  This  may  be  an 
extreme  instance  of  the  indifference  of  the  general  man  to  the 
need  of  seeking  expert  advice,  in  such  cases,  but  other  in- 
stances are  constantly  being  brought  to  the  notice  of  many  of 
us  wherein  the  patient  is  dismissed  with  a  simple  stri])  of 
adhesive  over  the  nose,  or  told  tliai  w  itii  tlie  disappearance  of 
swelling  all  will  be  well. 

However,  since  most  cases  are  first  seen  by  the  general  man 
when  the  extent  of  the  injury  is  frequently  masked  by  the 
enormity  of  the  swelling,  it  is  not  surprising  that  one  untrained 
in  this  work  should  fall  into  such  error.  IWsides,  in  a  survey 
of  llie  lileratVirc  a])pearing  in  tin-  ]\ist  twenty-five  years,  one 
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is  amazed  at  the  small  space  allotted  to  the  discussion  of  this 
subject  in  most  textbooks,  and  at  the  utter  lack  of  unanimity 
in  the  methods  of  treatment.  All  do  agree  that  the  constituent 
parts  of  the  nose  should  be  set  in  their  proper  anatomical 
position — some  say  immediately,  while  others  advise  waiting 
four  or  five  days  for  swelling  to  disappear. 

To  retain  the  nose  in  position  the  methods  mentioned  are 
so  varied  and  often  so  ambiguous  as  to  leave  one  beginning  the 
studv  of  the  subject  largely  at  sea.  Transfixing  the  nose  with 
pins  just  beneath  the  lower  ends  of  the  nasal  bones,  the  use 
of  internal  metal  si)lints,  made  fast  to  the  teeth  by  complicated 
dental  appliances,  the  placing  of  Simpson's  sponge  splints,  or 
the  perforated  hard  rubber  splints  of  Ashe  within  the  nose, 
and  finally  packing  the  nasal  vestibule  with  gauze,  may  be 
mentioned  as  the  types  of  internal  support  advocated.  As  to 
the  use  of  an  external  support,  many  contend  that  none  is  nec- 
essary ;  that  the  nose  once  placed  in  proper  position  tends  to 
remain  there,  supported  only  from  within.  This  is  certainly 
at  variance  with  my  own  experience,  and  likewise  with  that  of 
others  who  have  given  much  thought  to  this  matter.  Plaster 
casts,  hard  rubber  splints  and  other  types  of  stiff  plaster  molds 
have  been  employed.  None  with  which  I  am  familiar,  how- 
ever, are  so  easily  made  and  applied,  or  so  effective,  as  the 
simple  copper  splints,  held  in  place  by  adhesive.  This  type 
was  first  used  by  Dr.  John  (  ).  Roe  in  his  work  on  nasal 
deformities. 

The  advantages  of  this  splint  are  manifold.  The  equal 
pressure  exerted  by  it  over  the  entire  nose  holds  all  fragments 
in  absolute  alignment,  and  prevents  their  outward  displace- 
ment, thus  diminishing  callus  formation  along  the  lines  of 
fracture  to  a  minimum.  Ridges,  offsets  and  other  irregulari- 
ties in  the  contour  of  the  nose,  so  prone  to  follow  fractures, 
and  due  to  such  callus,  are  thereby  prevented.  This  splint 
also  hastens  the  disappearance  of  swelling,  and  gives  to  the 
nose  a  uniformly  good  shape  not  to  be  obtained  bv  any  other 
which  I  have  tried.  Held  in  place  securely  with  adhesive, 
travmia  and  possible  refracture  during  the  process  of  healing 
are  prevented,  and  lateral  deviation  of  the  nose  from  the 
middle  line  of  the  face  so  frecpicntly  observed  after  these 
injuries  is  obviated. 


692  LEE    COHEN. 

An  experience  of  some  years  in  corrective  rhinoplasty  con- 
vinces me  that  the  majority  of  acquired  external  nasal  deformi- 
ties and  a  vast  number  of  septal  deflections  are  the  end  results 
of  fractures  faultily  treated.  The  effects  of  these  nasal  ob- 
structions in  the  production  of  serious  local  and  systemic 
disturbances  are  too  well  known  to  dwell  upon  here. 

\\'hat.  then,  should  be  done  to  impress  upon  the  general 
medical  men  the  seriousness  of  treating  lightly  injuries  of  this 
character  ?  My  feeling  is  that  the  rhinologist  should  go  before 
the  medical  societies  in  his  locality  and  there  emphasize  the 
importance  of  the  same  prompt  expert  treatment  of  fractured 
bones  of  the  nose  as  that  accorded  fractures  of  other  bones ; 
that  such  cases  should  be  directed  to  someone  able  to  ascertain 
the  extent  of  the  injury  inside  the  nose  as  well  as  outside, 
and  who  has  been  trained  to  aft'ord  the  necessary  relief.  For 
correction  immediately  following  the  injury  is  a  simple  matter, 
as  you  know,  compared  with  the  extensive  operative  procedure 
required  at  a  later  period. 

It  has  been  said  that  fractures  of  the  nose  are  infrequent 
in  comparison  with  other  bones  of  the  body.  P.  Bruns  stated 
some  years  ago  that  in  over  40.000  patients  treated  in  the 
clinics  and  hospitals  of  Berlin  only  1.1  per  cent  had  fracture 
of  the  nose.  Gurlts  estimated  that  only  1  per  cent  of  all 
fractures  applying  for  treatment  were  of  the  nasal  bones. 
These  estimates,  it  must  be  apparent  to  all.  are  ridiculously 
low  in  this  country,  where  football,  baseball,  basketball  and 
other  sports  are  a  regular  part  of  the  school  life,  and  where 
automobile  accidents  and  boxing  also  furnish  a  liberal  quota. 

Xo  time  need  be  spent  before  this  society  in  general  anatom- 
ical consideration,  but  it  is  well  to  bear  in  mind  that  the  nasal 
bones  are  quite  thin  at  the  lower  extremity :  hence  fracture 
is  most  prone  to  occur  at  their  lower  third,  and  it  often  requires 
onlv  a  slight  lilow  from  the  side  to  cause  a  break.  Also  the 
extent  of  articulation  between  the  perpendicular  plate  of  the 
ethmoid  and  the  nasal  bones  is  variable.  Zukerkandl  found 
in  a  large  number  of  skulls  that  the  bony  septum  extended  as 
far  down  as  the  middle  of  the  nasal  bones  in  40  per  cent,  to 
the  junction  of  the  lower  and  middle  thirds  in  38  per  cent, 
onlv  to  the  junction  of  the  upper  and  middle  thirds  in  10  per 
cent,  and  finally  in  3  per  cent  the  bony  septum  did  not  reach 
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the  nasal  bones  at  all.  In  isolated  instances,  therefore,  exten- 
sive fractures  of  the  nose  may  occur  without  involving  the 
bony  septum.  In  such  cases,  the  cartilaginous  septum  is  always 
broken  or  displaced,  and  this  makes  retention  of  the  nose  in 
the  middle  line  of  the  face  at  the  time  of  correction  a  more 
difficult  task. 

Detection  of  fracture  is  on  the  whole  easily  accomplished. 
A  careful  comparison  of  the  relationship  of  the  middle  line 
of  the  forehead  and  of  the  chin  with  the  tip  of  the  nose  is  often 
sufficient  to  convince  one  of  the  existence  of  fracture.  P'alpa- 
tion  enables  us  to  ascertain  wdiether  the  break  involves  one  or 
both  nasal  bones,  and  to  detect  any  displacement  or  irregularity 
in  the  contour  of  the  nasal  arch.  Crepitus  may  in  most  in- 
stances be  elicited.  X-ray  may  show  the  extent  of  the  fracture, 
but  is  by  no  means  essential  in  making  a  diagnosis.  Inspection 
of  the  interior  of  the  nose  discloses  the  extent  of  septal  injury. 

Treatment  should,  in  my  opinion,  be  instituted  as  soon  after 
injury  as  possible,  without  awaiting  the  disappearance  of 
swelling,  no  matter  how  great  this  may  be.  Even  in  compound 
fractures,  where  suturing  of  a  wound  was  found  necessary, 
this  principal  has  been  followed  with  the  utmost  satisfaction. 
At  times  it  has  been  deemed  wise  to  give  a  preventive  dose 
of  tetanus  serum.  The  administration  of  ether  has  been  found 
best  in  all  cases  for  the  actual  operation.  After  the  patient 
is  asleep  the  extent  of  the  injury  and  amount  of  displacement 
can  be  better  ascertained.  A  postnasal  tampon  is  introduced 
to  prevent  blood  finding  its  way  into  the  nasopharvnx. 

In  young  subjects,  where  organic  matter  in  the  bones  pre- 
ponderates, a  tendency  to  lateral  deviation  of  the  nose  after 
reduction  often  exists.  This  has  been  especially  true  where 
a  blow  from  the  side  results  in  a  complete  fracture  of  one  nasal 
bone  and  only  a  partial  fracture  of  the  other — so-called  green- 
stick  fracture.  Satisfactory  reduction  in  such  cases  cannot  be 
accomplished  until  all  resiliency  of  the  partially  fractured  bone 
has  been  removed  by  making  the  fracttire  a  complete  one.  In 
other  words,  in  all  cases  when  the  nose  fails  to  remain  in  the 
proper  position  after  being  so  placed,  it  must  be  so  thoroughly 
mobilized  by  such  further  fracture  that  the  flail  nose  can  be 
molded  to  suit  oneself.     For  this  purpose  the  Adams  forceps 
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generally  serves,  but  at  times  the  hammer  must  be  called  into 
requisition. 

In  other  cases  where  the  nasal  bones  can  be  placed  in  abso- 
lute alignment,  there  may  still  exist  a  tendency  to  lateral 
deviation  of  the  entire  nose  from  the  middle  line  of  the  face, 
on  account  of  septal  displacement.  ^Moreover,  there  may  also 
exist  a  depression  along  the  dorsum  nasi  from  the  same  cause. 
Replacement  of  the  septal  fragments  and  elevation  of  the 
dorsum  to  the  proper  plane  often  requires  considerable  force. 
This  can  best  be  supplied  also  by  the  Adams  forceps  or  one 
of  its  modifications.  With  one  blade  on  each  side  of  the 
septum,  parallel  with  and  just  beneath  the  bridge,  the  entire 
nose  is,  as  it  were,  lifted  forcibh'  forward  and  upward,  mod- 
erate pressure  being  simultaneously  exerted  on  the  septum 
Generally  during  this  manipulation  the  slipping  of  the  bone, 
into  place  can  be  felt. 

Mobilization  once  accomplished,  the  replacement  of  frag- 
ments, with  a  small  rubber  covered  elevator  held  in  the  right 
hand  and  manipulated  from  the  inside  of  the  nose,  while  the 
left  hand  of  the  operator  remains  over  the  outside,  presents 
little  difficulty. 

Reduction  satisfactorily  completed,  the  anterior  portion  of 
both  nasal  fossae  and  vestibules  are  packed  with  half-inch 
iodoform  gauze  tape.  Xo  other  form  of  internal  support  can 
be  applied  with  such  precision,  so  that  greater  or  lesser  pressure 
may  be  placed  where  required ;  not  only  is  the  septum  kept  in 
place  but  the  fragments  of  the  nasal  bones,  no  matter  how 
badly  comminuted,  are  prevented  from  falling  inward  out  of 
alignment.  The  fingers  of  the  left  hand  held  over  the  nose 
during  this  process  prevents  forcing  of  the  fragments  outward 
by  too  tight  a  packing. 

The  external  splint  should  now  be  applied.  Since  the  publi- 
cation of  the  monograph,  "The  Necessity  for  Prom])t  Manage- 
ment of  Fractures  of  the  Nose,''  in  The  Military  Surgeon  of 
November,  1918,  a  number  of  inquiries  have  been  received  as 
to  the  splint  there  mentioned,  and  its  mode  of  application.  C  )iic 
of  our  leading  instrument  makers  recently  wrote  asking  direc- 
tions for  making  it,  saving  he  had  orders  for  same,  but  as 
each  splinl  must  be  mailc  for  the  individual  case  as  it  iiresents 
itself,    such   blanket    instructions    would    be    useless.      I    shall. 
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therefore,  endeavor  by  means  of  the  motion  picture  to  show 
the  procedure  of  making  and  applying  the  splint. 

We  first  proceed  to  make  a  paper  pattern.  A  strip  of  paper 
is  held  across  the  nose,  extending  from  the  frontal  notch  to 
tip.  A  pentil  dot  on  each  side  of  the  nose,  just  above  the 
inner  canthi,  indicates  the  limit  of  the  edges  of  the  pattern 
above,  while  a  dot  on  each  side,  in  the  nasolabial  crease,  indi- 
cates the  limit  of  the  edges  below.  This  pattern  is  then  folded 
down  the  center,  so  that  the  dots  on  one  side  of  the  nose 
appose  the  corresponding  ones  on  the  other  side.  Thus  folded 
the  pattern  is  cut  in  rounded  form  from  one  dot  to  the  other. 
When  completed  this  paper  pattern  furnishes  a  true  model 
from  which  the  splint  is  made.  It  is  now  laid  on  a  sheet  of 
20  gauge  copper  and  its  outline  marked,  after  which  the  metal 
is  cut  out  with  a  small  pair  of  tinner's  shears,  and  covered  on 
both  sides  with  adhesive.  It  is  then  bent  over  a  piece  of  iron 
pipe — in  this  instance  the  screen  frame  answered  the  purpose. 
Thus  bent  a  perfect  mold  is  formed  to  fit  over  the  nose  like 
a  saddle.  The  splint  is  now  lined  with  surgeon's  lint,  on  the 
smooth  side  of  which  adhesive  plaster  has  been  stuck  to  give 
it  body  and  prevent  wrinkling. 

The  splint  so  made  is  held  in  place  by  a  1^  inch  strip  of 
adhesive  applied  in  the  following  manner :  One  inch  from  its 
end  a  notch,  to  be  placed  beneath  the  right  ear,  is  cut  in  the 
upper  edge,  and  the  strip  made  fast  to  the  right  cheek,  which 
is  pulled  forward,  as  the  adhesive  is  drawn  snugly  over  the 
top  of  splint.  The  left  cheek  is  now  held  forward  and  the 
adhesive  made  fast  thereto,  passing  beneath  the  left  ear  where 
a  similar  notch  is  cut  in  the  upper  edge.  The  cheeks  thus 
pulled  forward  furnish  the  elasticity  necessary  for  even  and 
continuous  pressure  of  the  splint.  Bands  of  garter  elastic 
and  other  materials  first  tried  were  discarded,  for  two  reasons : 
firstly,  they  had  a  tendency  to  slip,  and  secondly,  in  passing 
around  the  nape  of  neck  interference  with  the  return  circu- 
lation caused  headaches.  While  applying  adhesive  strip,  splint 
must  be  firmly  held  with  left  hand  of  operator  to  prevent 
displacement  of  nose.  The  eyes  are  completely  covered  witli 
adhesive  when  first  applied ;  subsequently  the  upper  half  of 
the  strip,  extending  from  one  outer  canthus  to  the  other,  is 
cut  away  to  make  space  for  vision.     The  strip  is  now  too  low 
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down  on  the  splint,  and  unless  placed  on  a  higher  level  so  that 
pressure  is  hrought  to  bear  about  the  middle  of  the  bony  arch, 
depression  of  the  nasal  tip  is  likely  to  result.  Likewise  the 
tension  of  the  adhesive  on  each  side  of  strip  must  be  equalized, 
lest  lateral  deviation  of  the  nose  follow.  Palpation  of  strip, 
with  one  index  finger  on  each  side,  will  detect  the  slightest 
inequality. 

Balancing-  tension  and  placing  adhesive  strip  on  a  higher 
plane  is  accomplished  by  means  of  a  small  elevator  made  for 
this  purpose,  heated  quite  hot  over  a  spirit  lamp  to  prevent 
adhesive  sticking  to  it.  This  hot  elevator  is  passed  from  below 
upward,  between  splint  and  adhesive,  and  the  strip  raised  clear 
of  the  splint.  Thus  held  the  plaster  may  be  shifted  to  any 
desired  position.  A  pencil  dot  in  center  of  upper  edge  of  splint, 
and  one  directly  below  it  on  upper  edge  of  strip,  aid  much  in 
judging  the  extent  of  change  made  in  shifting  the  adhesive. 

Last,  an  additional  strip  of  adhesive  half-inch  wide  is  placed 
vertically  from  the  lower  end  of  splint  over  the  middle  of 
forehead  to  the  hair  line.  This  strip,  reinforced  with  two 
cross  strips  on  the  forehead  and  two  over  the  splint  itself, 
prevents  it  from  slipping  downward. 

Perforations  in  the  splint,  made  by  a  small  dental  jiunch, 
add  greatly  to  the  comfort  of  the  patient  and  lessens  mascer- 
ation  of  the  skin  during  hot  weather. 

The  external  splint  is  worn  over  a  period  of  four  weeks,  but 
changed  every  fourth  da\-.  at  which  time  the  skin  beneath  is 
cleansed  with  alcohol.  Packing  within,  while  changed  every 
third  day,  is  discontinued  after  the  tenth  day. 

Photographs  here  shown  are  of  a  16-year-old  boy,  struck 
on  the  nose  with  a  baseball.  He  was  discharged  onlv  a  few 
davs  ago,  having  worn  the  splint  one  month. 

1820  Eutaw  Place. 


Fig.  1 — Type  of  splint  employed. 


Fig.  2 — Fractured  nose,  six  hours  after  injury. 


Fig.  3 — Four  weeks  later. 
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RESOXATORS  AS  POSSIBLE  AID  IX  TUXIXG  FORK 
TESTS— A  PRELBIIXARY  REPORT. 

By  Robert  Son'xexschkin,  M.  D., 

Chicago,  III. 

On  X'ovember  19,  1912,  I  read  before  this  society  a  paper 
entitled  "Resonators,  with  Special  Reference  to  the  Schaefer 
Apparahis."'  It  will,  perhaps,  best  serve  our  purpose  at  this 
time  to  quote  largely  from  that  article  a  number  of  selections : 

"To  properly  appreciate  and  intelligently  apply  a  subject 
like  otolog}',  and  particularly  the  functional  testing  of  the  ear, 
requires,  it  would  seem,  some  knowledge  of  acoustics  which 
embraces  among  other  topics,  the  subject  about  to  be  dis- 
cussed. 

"In  the  consideration  and  application  of  resonance  and 
resonators,  we  have  a  most  interesting  and  important  field 
bearing  on  the  appreciation  of  many  phenomena  connected  with 
hearing  and  with  the  voice,  besides  offering  those  who  are 
concerned  with  the  studv  cf  acoustics  per  se  a  splendid  oppor- 
tunity of  solving  many  different  questions.  Resonators  have 
been  used  in  various  ways,  for  instance :  by  Helmholtz  and 
others,  for  the  analysis  of  tones,  particularly  of  the  diff'erent 
vowels ;  by  Wien  for  the  determination  of  tone  intensities  ; 
by  Abraham  and  Schaefer  for  the  purpose  of  solving  the  diffi- 
cult problem  of  'interference  tones  ;'  by  Schaefer  and  later  by 
Waetzmann  to  furnish  proof  of  the  existence  of  objective 
physical  combination-tones  in  the  sounds  produced  by  vibration 
of  membranes  or  diaphragms.  It  seems  that  a  useful  appli- 
cation of  resonators  would  consist  in  testing  therewith  the 
various  forks  which  we  buy  in  order  to  be  certain  of  their 
pitch  should  any  doubt  exist  and  no  other  accurate  forks  be  at 
hand  with  which  to  compare.  A  few  years  ago  Edelriiann  con- 
structed and  introduced  a  continuous  series  of  resonators 
evidently  intended  to  supplement  the  Bezold  'tuning  forks. 
This  will,  perJiaps,  lead  to  the  former  becorriing  a  part  of  the 
otolosfist's  armamentarium. 
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"Resonators,  be  it  said,  are  instruments  capable  of  and  used 
for  selecting  out  special  sounds  for  reinforcement.  Resonance, 
or  sympathetic  vibration,  which  is  the  reinforcement  or  intensi- 
fication of  sound  due  to  the  union  of  direct  and  reflected  waves, 
depends  upon  the  principle  that  a  number  of  slight  impulses 
properly  applied  will  finally  create  a  considerable  momentum, 
as  seen  in  the  well-known  fact  of  giving  impulse  to  a  swing  or 
a  pendulum  at  the  proper  phase  of  the  oscillation.  W  hen. 
therefore,  a  vibrating  body  is  brought  near  the  corresponding 
resonator  the  latter  is  caused  to  vibrate  in  its  fundamental 
tone.  To  induce  a  rigid  body  like  a  tuning  fork  to  respond  to 
or  resonate  with  another  fork,  or  other  sounding  body,  requires 
that  both  objects  have  exactly  the  same  number  of  vibrations 
per  second,  or  that  the  vibration  number  of  one  is  a  simple 
multiple  of  the  other.  When,  however,  a  more  elastic  sub- 
stance such  as  a  column  of  water  or  air  is  used  as  a  resonator, 
the  two  sounds  need  not  be  absolutely  in  unison,  but  should 
be  nearly  so.  In  most  resonators  a  column  of  air  is  employed, 
as  is  also  the  case  in  the  Schaefer  apparatus. 

"To  produce  a  resonator  for  any  one  tone  is  a  comparatively 
simple  procedure.  A  lamp  chimney,  a  tube  of  cardboard  or  a 
bottle  may  do.  By  placing  in  water  a  cyhndrical  glass  or  metal 
tube  open  at  both  ends,  and  having  a  length  of  approximately 
a  meter,  and  a  diameter  of  a  few  centimeters,  it  can  be  made 
to  resonate  for  tones  ranging  from  about  100  to  3,000  vibra- 
tions per  second,  depending  upon  the  depth  of  the  immersion. 
The  disadvantage,  however,  of  these  water  resonators  lies  in 
the  fact  that  the  ear  of  the  person-  to  be  examined  cannot  easilv 
be  connected  with  the  node  of  the  air  wave  which  is  formed 
at  the  surface  of  the  water  column.  For  this  purpose  the 
spherical  resonators  of  Helmholtz  are  very  serviceable  in  that 
they  have  opposite  the  sound  opening  a  small  funnel-shaped 
open  tij)  or  prolongation  which  can  easily  be  inserted  into 
the  ear. 

"A  resonator  open  at  both  ends  reinforces  better  a  higher 
tone  that  one  open  only  at  one  end.  In  other  words,  resona- 
tors of  this  type  are  of  higher  pitch  than  those  in  which  one 
end  is  closed.  On  the  other  hand,  a  resonator  is  of  deeper 
pitch:  (1)  the  larger  the  air  containing  area,  and  (2)  the 
narrower  the  sound  opening  (Schalloch)   happens  to  be. 
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"Schaefer  advises  using  resonators  in  the  analysis  of  sound 
without  insertion  into  the  ear  because  the  instruments  are 
caused  to  vibrate  by  very  slight  disturbances,  such  as  faint 
noises  or  sounds.  The  fundamental  tone  of  the  respective 
resonator  is  thus  produced,  giving  confusing  results.  But  this 
very  sensitiveness  of  resonators  can  be  utilized  in  otology,  for 
the  introduction  of  the  apparatus  into  the  ear  will  serve  as  a 
last  resort  in  the  hearing  of  an  otherwise  inappreciable  soiuid. 
Therefore,  perhaps,  the  diagnosis  of  total  deafness  should  not 
be  made  until  a  fairly  loud  sound  intensified  by  the  correspond- 
ing resonator  fails  of  perception. 

"Tones  of  medium  pitch  are  the  ones  most  intensely  rein- 
forced, the  very  low  and  the  ver\^  high  ones  much  less  so. 
Schaefer.  Koenig  and  Helmholtz  maintain  that  there  is  no 
practical  value  in  producing  resonators  with  less  than  a  hundred 
double  vibrations,  that  is.  about  A  (108  v.  d.). 

"Each  Koenig  or  Helmholtz  resonator  gives  a  maximum 
reinforcement  for  one  certain  tone,  but  less  for  sounds  just 
above  or  below  this  one.  There  are  certain  tones,  therefore, 
lying  between  succeeding  resonators  which  are  not  reinforced 
to  their  maximum. 

"Schaefer  claims  that  the  ideal  instrument  is  a  'continuous 
or  universal  resonator  apparatus,  adjustable  for  any  desired 
tone  between  at  least  c  (128  v.  d.)  and  c3  (1024  v.  d.),  one 
producing  maximum  reinforcement  of  everv  tone,  easily 
manipulated,  compact  and  comparatively  cheap."  These  qual- 
ities are  held  to  be  embodied  in  his  apparatus. 

''These  resonators  are  four  in  number,  of  diflferent  lengths 
but  the  same  diameter,  cylindrical  in  shape,  and  made  of  brass. 
One  end  is  open,  the  other  closed  by  a  plate  having  a  central 
aperture.  Over  the  latter  is  a  conical  extension  intended  to  be 
placed  in  the  meatus  auditorius  or  to  be  connected  with  a 
tubing  for  introduction  into  the  ear.  For  occluding  the  small 
opening  when  the  resonators  are  not  to  be  inserted  in  the  ear. 
rubber  plugs  are  provided. 

"Each  resonator  tube  fits  accurately  into  another  cvlinder 
but  can  be  moved  in  and  out.  The  inner  tube  is  graduated 
in  millimeters,  so  that  the  length  of  the  resonators,  depending 
on  the  amount  that  the  inner  tube  is  withdrawn,  can  at  a  glance 
be  read.    At  the  same  time  the  tones  for  which  the  resonator 
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acts  at  different  lengths  are  indicated  by  letters  giving  the 
notes  of  the  scale.  As  is  customary  in  Germany,  H  is  used  to 
designate  the  b  of  our  scales.  The  resonators  are  graduated 
to  correspond  to  the  tones  of  the  temperate  scale,  based  on 
the  tone  of  a^  (435  v.  d.)  at  a  temperature  of  18°  C.  (about 
64.4°  F.).  Experiments  have  shown,  however,  that  at  ordi- 
nary room-temperature  varying  somewhat  from  18"  C,  no 
correction  in  reading  is  necessary.  The  range  of  these 
resonators  is  from  about  A  (108  v.  d.)  to  a  little  above  c^ 
(1024  V.  d.). 

"The  graduation  is  also  based  on  the  assumption  that  the 
smaller  opening  is  closed  when  the  resonators  are  used.  \\'hen 
applied  in  the  ear  the  drum  acts  as  obturator,  but  when  used 
outside  the  ear  the  smaller  aperture  should  be  occluded  with 
a  rubber  plug  or  the  end  of  a  finger.  Otherwise  inaccurate 
result  swill  be  had,  for  a  resonator  open  at  both  ends  is  of 
higher  pitch  than  one  in  which  only  a  single  end  is  open,  as 
was  previously  pointed  out.  Judging  by  a  few  experiments, 
this  difference  in  pitch  amounts  in  most  cases  to  about  one-half 
of  a  tone.  It  has  been  shown  that  the  freely  movable  mem- 
brana  tympani  acts  just  as  well  in  closing  one  end  of  the 
resonator  as  does  the  rubber  plug.  It  will  be  interesting  to 
see  what  eft'ect  the  presence  of  a  perforation  in  the  drum 
membrane  has  as  regards  the  pitch  of  the  resonator  used. 

"There  has  been  considerable  dispute  regarding  the  advan- 
tage of  si)herical  over  cylindrical  resonators,  Flelmholtz  sup- 
ported by  Watson  and  others  claiming  that  the  former  give  a 
purer  tone  and  a  more  powerful  resonance.  Schaefer,  on  the 
other  hand,  disputes  this  statement,  and  claims  that  even 
granting  it  for  the  lowest  and  highest  tones  only,  the  dift'erence 
is  so  slight  as  not  to  count  from  a  practical  standpoint. 

"Resonators  can  tlierefore  be  used  for  various  purposes: 
(1)  In  physical  research  in  the  analysis  of  tones,  etc.;  (2)  in 
testing  tuning  forks  to  sec  if  the  actual  tone  is  the  one  claimed 
to  be  present;  (3)  for  determining  the  pitch  of  unmarked 
forks,  or  that  of  any  other  sounding  body  whose  tone  comes 
within  the  range  of  the  resonators  used;  (4)  and  last,  but  not 
least,  for  testing  the  absolute  duration  of  hearing.  With  tlie 
corresponding  resonator  inserted  in  the  ear.  a  tuning  fork, 
no  longer  heard  alone,  will  still  be  appreciated  ;  but  when  its 
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sound  ceases  to  be  heard  despite  reinforcement  the  hmit  of 
hearing  has  been  reached.  To  determine  actual  deafness  forks 
not  at  all  heard  alone  can  thus  be  used  with  resonators  to 
establish  the  diagnosis.'' 

The  present  paper  covers  examination  of  fifty  unselected 
consecutive  cases,  and  is  onlv  preliminary  in  character.  It  is 
our  hitention  to  use  the  resonator  for  a  considerable  time  in 
order  to  see  what  findings  may  be  had  in  a  large  series  and 
then  to  report  more  definite  conclusions,  if  possible. 

At  this  time  I  desire  to  express  my  thanks  and  deep  appre- 
ciation to  my  Associate,  Dr.  S.  J.  Pearlm^n,  for  the  great  aid 
he  has  given  in  the  examination  of  the  patients. 

The  tests  were  made  in  this  manner.  The  a^  fori;  (435  v.  d.) 
was  excited  in  a  uniform  manner  by  holding  it  at  right  angles 
to  the  body  and  allowing  a  small  rubber  pleximeter  to  fall 
of  its  own  height  and  weight  from  a  perpendicular  position 
directly  upon  one  of  the  prongs.  When  the  fork  was  no  longer 
heard  by  air  conduction  the  time  was  noted,  the  tip  at  the  end 
of  the  tubing  connected  with  the  resonator  attuned  to  the  tone 
of  a^  was  then  inserted  into  the  ear,  the  fork  held  near  the 
resonator  and  the  fact  noted,  either  that  the  sound  was  not 
again  appreciated  by  the  patient,  or  if  heard,  for  how  long 
a  period. 

In  order  to  facilitate  the  handling  of  the  resonator  we  had  a 
frame  or  cradle  constructed  in  which  it  lies  so  that  the  tubing 
could  be  inserted  into  the  ear  without  disturbing  the  resonator. 

We  have  used  the  a^  fork  ('435  v.  d.)  since  its  pitch  lies 
in  the  speech  area  designated  by  Bezold,  and  if  not  heard  by 
air,  usually  means  that  all  hearing  for  speech  is  lost. 

The  use  of  the  resonator  is  better  than  increasing  excitation 
of  the  fork  by  again  striking  it  when  the  patient  no  longer 
hears  it,  as  we  cannot  then  get  uniform  increase  in  intensity 
of  vibration  such  as  a  resonator  set  at  the  same  point  always 
produces.  It  is  true  that  holding  the  resonator  to  the  normal 
ear  often  gives  a  sound  like  that  of  a  sea  shell,  due  to  the 
reinforcement  by  the  resonator  of  any  sound  in  the  surround- 
ing air  which  has  the  same  pitch  as  that  to  which  the  resonator 
is  attuned,  or  which  is  an  overtone  of  that  sound.  This  is 
often  confusing  to  the  person  under  examination,  as  he  cannot 
then  verv  well    distinguish    between  that    adventitious  sound 
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and  the  tone  of  the  tuning  fork  of  the  same  pitch,  especially 
when  the  intensity  of  vibration  has  already  greatly  diminished 
after  a  certain  length  of  time.  This  may  to  a  large  extent 
account  for  the  discrepancies  in  findings  with  the  resonator, 
especially  in  those  cases  with  good  hearing  where  the  tuning 
fork  is  heard  for  a  long  time  via  air,  and  then  when  no  longer 
perceived  is  held  near  the  resonator  now  connected  with  the 
ear.  That  the  noise  in  the  downtown  district,  where  mosi 
of  us  have  offices,  may  have  a  bearing  on  this  fact  is,  perhaps, 
shown  by  the  results  obtained  in  those  persons  (Xos.  2,  3, 
4,  5,  6,  7,  8,  9  10,  11,  12,  13)  who  were  tested  in  a  quiet  room 
in  the  resideniial  section,  and  in  everyone  of  whom  there  was 
a  distinct  and  often  very  marked  increase  of  hearing  of  forks 
by  the  resonator  when  no  longer  heard  via  air. 

At  the  same  time,  this  ver)-  fact  of  the  resonator  producing 
a  reinforcement  of  the  sound  in  the  surrounding  atmosphere 
corresponding  to  its  fundamental  tone  may  prove  of  assistance 
in  determining  tK2  pitch  of  a  tinnitus  aurium.  By  changing 
the  length  of  the  resonator  the  patient  may  be  able  to  tell  when 
the  pitch  approaches  or  coincides  with  his  own  head  noises. 
The  pitch  of  the  latter,  as  we  know,  varies  often,  depending 
on  whether  a  nerve  degeneration  or  a  middle  ear  lesion  is 
present,  being  high  in  the  former  and  usually  low  in  the  latter. 

The  degree  of  the  person's  intelligence  is  also  a  factor  as 
indeed  it  is  in  all  hearing  tests,  for  they  are,  in  the  main, 
subjective  ones  and  we  are  dependent  upon  the  patient's  own 
statements.  It  is  therefore  necessary  to  show  him  exactly  what 
is  desired  so  that  he  may  closely  observe  and  give  reliable 
statements. 

Wliere  the  resonator  n.)  longer  caused  the  fork  to  be  heard 
after  the  ])atient  stated  it  had  stopped  sounding  by  air  (for 
instance,  40  seconds),  it  was  possible  that  the  fork  had  actually 
ceased  vibrating  and  therefore  its  tone  could,  of  course,  no 
longer  be  accentuated  by  the  resonator.  To  check  this  the 
fork  was  again  excited  in  the  usual  manner  and  held  near  the 
resonator  connected  with  the  ear,  and  the  time  noted  during' 
which  the  fork  was  heard  to  see  whether  the  actual  duration 
of  hearing  was  now  the  same  as  before.  It  was  rather  sur- 
prising to  note  how  long  a  good  fork  like  the  Edelman  a^ 
\-ibrates  l)e\ond  the  time  usually  detected  bv  tlie  unaitled  ear. 
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The  otologist  may  use  any  resonator  he  desires  which  is 
attuned  to  the  fork  to  be  employed,  but  we  have  used  the 
Schaefer  apparatus  because  it  is  accurate,  compact  and  easily 
adjusted. 

The  greatest  value  of  the  resonators  probably  lies  in  the 
ability  to  test  absolute  duration  of  hearing  for  those  forks 
especially  whose  pitch  lies  in  the  speech  area.  It  is  unfortunate 
that  manv  cases  of  far  advanced  impairment  of  hearing  do 
not  appear  in  our  series,  but  as  previously  pointed  out,  those 
reported  were  miselected.  At  a  future  time  we  hope  to  have 
results  in  a  large  number  of  defective  ears.  It  will  also  be 
interesting  to  note  in  a  larger  series  what  eflfect  perforations 
of  the  drum  membrane  may  have  in  altering  the  i)itch  of  the 
resonators. 

So  far  as  I  am  aware,  resonators,  while  used  very  exten- 
sively in  purely  physical  research,  have  not  been  employed  ir 
clinical  work.  While  we  cannot  in  this  paper  propound  or 
prove  any  startling  fundamental  ])rinciples,  we  do  feel  that  it 
is  much  worth  while  for  all  of  us  to  utilize  any  means  at  our 
command  to  studv  phenomena  of  hearing  in  order  that  some 
benefits  in  the  way  of  aids  to  diagnosis  or  treatment  may  \y 
evolved.  An  appliance  which  at  first  sight  does  not  offer  much, 
prospect  of  improving  our  technic  may  on  closer  investigation 
add  at  least  a  small  contribution  to  the  refinement  of  our 
methods  of  functional  testing  of  the  ears.  I  trust  this  thought 
will  justify  my  infiicting  this  paper  upon  }"ou  this  evening. 

Following  are  the  tables  showing  the  findings  in  the  fifty 
cases  examined  : 
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ANALYSIS. 

Series  I.^ — Cases  in  whicii  the  fork  was  heard  by  both  cars 
with  resonator  when  no  longer  appreciated  by  air  conduction  : 

Dhi^'iMisis  Increases  iu  St^conils  Tct.  of  IiKiuase 

No.     1.  Auditory  nerve  degen-     r.  15  to  45=30  200 

eration 1.  18  ''  40=22  22 

Fo.     2.   Recurrent  otitis  media     r.  50  "  65^15  30 

(now  healed)  .- -.     1.  37  ]'  o0=23  62 

No.     3.  Normal    ears —     r.  50  "  65=;=l5  30 

1.  40  "  60=20  50 

No.     4.   Normal    ears r.  47  "  75^28  59 

1.45  "  65=20  44 

No.     5.   Normal   ears r.  45  "  73=28  62 

1.  44  ••  70=26  59 

No.     6.   Normal    ears - -..-     r.  48  "  75^27  56 

(.Musician)                           1.58  "  100=42  72 

No.     7.  Normal    ears r.  40  "  83=43  107 

1.  50  "  90=40  80 

No.     8.  Normal    ears - -     r.  55  "  92=37  67 

1.45  "  82=37  82 

No.     9.   Normal   ears -.     r.  50  "  76=26  50 

1.35  ••  70=35  100 

No.   10.   Normal    ears r.  35  "  62^27  77 

1.45  "  68=23  51 

No.   11.  Normal    ears r.  55  "  83=28  SO 

1.  54  "  105^51  94 

No.   12.   Normal    ears r.  54  "  75=21  38 

1.  60  "  76=16  26 

No.   13.  Normal   ears r.  43  "  55=12  28 

1.  44  "  80=36  82 

No.   14.   Otitis  media  acuta  sin.     r.  35  "  50=^15  43 

RiRht    ear    normal 1.    0  "  10=10 

No.   16.  Otitis   media  chronica     r.  30  "  40=10  33 

sin 1.  25  "  30=  5  20 

No.   19.  Aud.  nerve  degen.  left,     r.  40  "  75^35  87 
with  later  otitis  media 

acuta    I.  24  "'  40=16  67 

No.  20.  Auditory  nerve  degen-     r   15  "  30=15  100 

eration  ". 1.  15  "  25=iO  67 

No.  23.   Chronic  tubal  catarrh.,     r.  35  "  45=10  28 

1.  22  "  45=23  105 

No.  24.  Auditory  nerve  degen-     r.  55  "  60=  5  9 

eration    left 1.25"  50=25  100 

No.  28.  Dry    perforation    left     r.  20  "  25=  5  25 
drum          membrane. 
Nerve    degeneration 

right.     Cerumen 1. 30  "  35=  5  16 

(.\fter  removal  of  cerumen,  resonator  heard  8  to  10  seconds 
longer.) 
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Diagnosis  lucreuses  in  Seconds  Pet.  of  Incroa.-ie 

No.  35.  Tubal      catarrh      with     r.  30  to  45^15  50 

nerve  degen.  left 1.20"  38=18  90 

No.  43.  Normal    ears r.  40  "  50=10  25 

1.35  "  40=  5  15 

No.  44.   Normal    ears r.  35  "  45=10  28 

1.  35  "  40=  5  1 5 

No.  45.   Normal    ears r.  45  "  70=25  56 

1.35  "  70=40  115 

No.  47.   Cerumen  right.  Other-     r.  40  "  45=  5  12 

wise  normal  ears 1.45  "  50=  5  11 

No.  84.   Ears    normal.    Otalgia     r.  35  "  48=13  2>7 

probably  from  teeth.—     1.35  "  40=^  5  15 

No.  49.   Otitis      media      chron.     r.  30  "  45^15  50 

bilat.;  dry  on  left  side     1.25"  40=60  60 

TOTAL:  27  cases. 

Average  seconds  increase  for  54  ears  20.4  second. 

Average  percentage  of  increase 54.7 

Series  II. — Cases  in  which  hearing  in  one  ear  increased  with 
resonator  and  not  increased  in  other  ear: 

No.   15.   Cerumen.        Otherwise  r.  40  to  45  Inc.  5  sec.  12 

negative 1.  40  "  40  No  change 

No.   18.   Otitis       media       acuta  r.  20  ''  25  Inc.  5  sec.  25 

dextra  1.  50  "'  50  Same 

No.  27.  A    typical    otosclerosis  r.  25  "  25  Same 

with  nerve  degenerat'n  1.  18  "  30  Inc.  12  sec.  67 

No.  32.   Nerve     degeneration  r.  30  "  30  Inc.  8  sec.  27 

left  1.30"  30  Same 

No.  34.   Otitis       media      acuta  r.  10  ''  22  Inc.  12  sec.  120 

dextra  1.  45  "  45  Same 

No.  41.   Otitis       media       acuta  r.  50  "  50  Same 

sinistra   - 1.  18  "  30  Inc.   12  sec.  67 

No.  42.  Normal  ears r.  40  "  40 

1.35  '•  45  Inc.  10  sec.  29 

No.  46.   Otitis       externa       and  r.  25  "  30  Inc.  5  sec.  20 

otitis    media    non-sup- 

purativa   dextra.. 1. 35  "  35  Same 

TOTAL:     8  cases   showing  increase  with   resonator. 

Average  increase  in  8  ears 8.5  second 

Average  percentage  of  increase 45.9 

GRAND  TOTAL  AVERAGES: 

SERIES     I.  54  ears  and 
SERIES   11,     8  ears 

Increase    18  7 

Percentage  of  increase 53.5 
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Series  III. — -Cases  in  which  hearing  is  not  increased  in  ear 
with  resonator  after  being  no  longer  appreciated  by  air: 

No.   17.   Otitis  media  chronica  dextra r.  30  1.  60 

No.  21.   Tubal   catarrh   with   beginning   nerve   degen- 
eration  (?) r.  40  1.  40 

No.  22.   Otitis    media   acuta    sinistra..— x r.  38  1.  30 

No.  25.   Otosclerosis r.   18=i  1.   12 

No.  26.  Chr.  tubal  catarrh  with  nerve  degen.  left... r.  30  1.  20 

No.  29.  Severe  tubal  catarrh r.  48  1.  43 

No.  30.   Otosclerosis   with   nerve   degeneration.—. r.   15  1.  20 

No.  31.   Cerumen r.  33  1.  55 

N.  B.   After  cerumen  removed  resonator  heard r.  42  1.  55 

No.  33.  Acute  tubal  catarrh  left r.  35  1.  32 

No.  36.   Cerumen   especialh-   right r.  38  1.  38 

No.  37.  Acute  tubal  catarrh  left r.  40  1.  45 

No.  38.  Some  nerve  degen.  and  tubal  catarrh  left r.  40  1.  25 

No.  39.  Auditorjr   nerve   degeneration    left r.  55  1.  35 

No.  40.   Severe    nerve    degeneration    left    following 

parotiditis  -  r.  48  1.   12 

No.  50.  Auditor}^  nerve  degeneration — r.  35  1.  28 

TOTAL:     15  cases.  = 

RESUME   OF   AXALVSIS. 

With  reference  to  their  response  to  the  resonator,  the  cases 
studied  fall  into  two  main  groups. 

1.  Thirty-five  cases  in  which  one  or  both  ears  show  increased 
hearing  of  the  a^  fork  on  using  the  resonator. 

2.  Fifteen  cases  in  which  the  resonator  failed  to  increase 
the  hearing  at  all. 

Group  I.  Hearing  of  the  fork  was  increased  bv  the  resonator 
in  18  cases  (Xos.  3,  4,  5,  6.  7,  8,  9.  10,  11,  12.  13,  43.  44, 
4?,  47,  48.  I?  and  42),  representing  34  normal  ears  (in  cases 
lo  and  42  only  one  ear  was  influenced  by  the  resonator),  the 
average  increase  being  23  seconds,  and  the  average  percentage 
of  increase  being  52. 

There  were  seven  cases  showing  auditory  nerve  degen- 
eration :  of  these,  both  ears  involved  in  2  cases  ( Xos. 
1  and  20),  only  one  ear  in  5  cases  (19,  24.  27,  28,  35), 
representing  altogether  9  ears  thus  affected,  and  the  latter 
showed  an  average  increase  of  17  seconds  and  an  average 
percentage  of  increase  of  82. 

There  were  5  cases  of  otitis  media  (Xos.  14.  18.  34.  41. 
46).  acuta  unilateralis,  i.  e.,  5  ears  showing  an  average  increase 
of  8.4  seconds,  and  a  percentage  of  increase  of  66. 
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(  X.  B. — In  case  14  the  percentage  value  is  arbitrarily  set 
at  100  for  convenience.)  Two  cases  of  otitis  media  chronica 
(Xos.  16  and  49),  representing  3  ears,  wtih  an  average  increase 
of  11.6  seconds  and  an  average  percentage  of  increase  of  43.3. 
Two  cases  of  chronic  tubal  catarrh  (Xos.  23  and  35),  repre- 
senting 3  ears  with  an  average  increase  of  16  seconds  and 
average  percentage  of  increase  of  61.  There  was  one  ear 
(Xo.  28)  with  dry  perforation  showing  an  increase  in  hearing 
of  3  seconds  or  a  percentage  of  16.  There  was  also  one  case 
of  healed  bilateral  recurrent  otitis  media  acuta  (X'^o.  2)  which 
showed  an  average  in  both  ears  of  19  seconds  increase  and  a 
percentage  of  46. 

Group  2.  Among  the  15  cases  in  which  hearing  was  not 
increased  by  the  resonator  were  otosclerosis  (X'os.  25  and  30), 
otitis  media  acuta  (X'o.  22),  otitis  media  chronica  (X'^o.  17), 
acute  tubal  catarrh  (X^os.  33  and  37),  chronic  tubal  catarrh 
(X'^os.  21,  26  and  29),  auditory  nerve  degeneration  ( X'^os.  38, 
39,  40  and  50),  and  cerumen  (X'^os.  31  and  36).  In  case  (31 ) 
after  removal  of  the  cenmien  the  resonator  caused  an  increase 
in  hearing  of  10  seconds. 

From  this  resume  it  will  be  seen  that  in  all  of  the  normal 
cases  the  hearing  was  considerably  increased  by  means  of  the 
resonator,  namely,  23  seconds  or  a  percentage  of  increase  of 
52.  It  seems  strange,  however,  that  some  cases  of  auditory 
nerve  degeneration  show  improvement  with  the  resonator  and 
others  do  not ;  this  fact  is  also  noted  with  reference  to  acute 
and  chronic  otitis  media,  as  well  as  chronic  tubal  catarrh.  Is 
it  possible  that  the  degree  of  involvement  determines  the 
phenomena  or  is  it  some  other  factor?  Only  the  study  of 
many  cases  may  throw  light  upon  this  question,  for  we  find 
among  the  nerve  cases  some  with  very  marked  degeneration, 
others  with  only  moderate  involvement,  and  yet  the  reaction 
to  the  resonator  is  about  the  same. 

The  cases  of  otosclerosis  showed  no  improvement  with  th;: 
resonator.  One  instance  of  cerumen  (X^o.  31).  in  which  the 
hearing  was  influenced  by  the  resonator,  showed  considerable 
increase  after  the  cerumen  was  removed.  In  two  other  cases 
(X^os.  15  and  28),  in  which  the  resonator  improved  the  hearing 
despite  the  cerumen,  the  improvement  was  still  greater  after 
cleaning  the  external  auditor}-  canals. 
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COXCIvUSIOXS. 

1.  The  hearing  by  air  conduction  of  the  a^  fork  (435  v.  d.) 
was  considerably  increased  by  means  of  the  properly  attuned 
resonator,  at  least  in  all  the  normal  ears  examined. 

2.  Cases  of  auditory  nerve  degeneration,  or  of  certain 
middle  ear  affections  showed  in  some  instances  an  increase 
in  hearing,  and  in  some  no  change,  with  the  resonator. 

3.  It  is  easy  with  the  resonator  to  test  the  actual  duration 
of  vibration  of  various  forks. 

4.  In  determining  the  presence  of  complete  deafness  for 
certain  tones  resonators  will  be  of  great  aid.  When  a  fork, 
especially  one  whose  pitch  lies  in  the  "speech  area,"  is  not 
heard  at  all  when  reinforced  by  the  resonator,  the  hearing  for 
that  tone  can  be  said  to  be  entirely  absent. 

5.  It  may  be  possible  to  determine  the  pitch  of  a  tinnitus 
aurium  from  the  patient's  own  observations  when  the  resona- 
tor is  attuned  to  various  sounds  in  the  surrounding  air. 

6.  While  tests  with  the  resonator  indicate  that  its  use  may 
have  some  significance,  to  really  decide  its  actual  clinical  value, 
if  any,  in  otology  such  as  an  aid  to  diagnosis,  etc.,  will  require 
extensive  further  investigation. 
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XL. 

NOXSUPPURATR'E  XEUROLABYRIXTHITIS,,  WITH 

SPECIAL  REFEREXCE  TO  FOCAL  IXFECTIOX 

AXD  SYPHILIS  AS  CAUSATIVE  FACTORS.* 

By  J.  L.  :\Iaydaum,  :\I.  D., 
X'ew  York. 

The  tremendous  advance,  during  the  past  decade,  in  our 
knowledge  of  functional  examination  of  the  labyrinth,  has 
been  of  inestimable  value  in  the  diagnosis  of  obscure  patho- 
logic conditions  arising  from  this  important  organ.  At  the 
start  our  attention  was  largely  focused  upon  suppurative  laby- 
rinthine diseases  and  their  complications.  More  recently,  how- 
ever, increasing  thought  and  attention  have  been  directed  to 
the  study  and  investigation  of  the  nonsuppurative  types  of 
disease,  conditions  for  which  the  term  nonsuppurative  neuro- 
labyrinthitis  is  more  applicable.  By  means  of  a  thorough  func- 
tional examination,  a  study  of  a  series  of  those  cases  which 
present  the  most  common  problem— that  is,  cases  of  chronic 
middle  ear  catarrh,  will  almost  invariably  elicit  findings  diag- 
nostic of  otitis  interna  or  neurolabyrinthitis,  in  not  a  small 
proportion  of  the  total.  A  diagnosis  of  neurolabyrinthitis  hav- 
ing been  established,  the  problem  with  which  we  are  next  con- 
fronted, before  appropriate  therapeutic  measures  can  be  in- 
stituted and  a  rea.sonable  prognosis  given,  is  to  determine  the 
etiologic  factor  or  factors  which  are  the  basis  for  the  diseased 
condition. 

In  this  article  I  shall  confine  myself  to  the  cases  of  neuro- 
labyrinthitis due  to  syphilis  and  those  cases  the  origin  of 
which  is  obscure  and  often  difficult  to  determine — that  is.  those 
for  which,  in  all  probability,  some  form  of  focal  infection  can 
be  assigned.  In  order  to  obtain  an  insight  as  to  the  extent  of 
the  possible  causative  factors  of  nonsuppurative  neurolaby- 
rinthitis, I  shall  give  the  comprehensive  classification  of  G. 
Alexander. 


♦Candidate's  Thesis  to  the  American  Laryngological,  Rhinological 
and  Otological  Society,  1921. 
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Consideration  of  syphilitic  neurolabyrinthitis  is  purposely 
omitted  by  Alexander  in  his  splendid  paper,  and  no  reference 
whatever  is  made  by  him  directly  to  focal  infection  as  a 
factor. 

According  to  Alexander,  nonsuppurative  labyrinthitis  em- 
braces the  following: 

A.  Congenital  labyrinthine  anomalies  and  diseased  conditions 
arising  during  embryonal  development. 

B.  Postembryonal  labyrinthine  disease. 

Group  A  includes : 

1.  Congenital  labyrinthine  deafness. 

2.  Congenital  labyrinthine  deafness  involving  the 
static  labyrinth  (  rare  ) . 

3.  Progressive  labyrinthine  deafness  occurring  in 
juveniles. 

4.  Congenital  deaf  mutism. 

5.  Congenital  labyrinthine  diseases  occurring  in 
cretins. 

Group  B  includes : 

I.  Primary  cases  ( those  affecting  inner  ear  directly,  either 
from  external  conditions  or  general  diseases). 

II.  Secondary  cases  includes  those  which   follow  middle 
ear  affections. 

I.     Primary  cases : 

1.  Traumatic  diseases  of  inner  ear  (acute). 

2.  Traumatic  diseases  of  inner  ear  (chronic),  occu- 
pational. 

3.  Metabolic  and  constitutional  diseases  causing  inner 
ear  disease,  such  as  gout,  diabetes,  rachitis,  endemic 
cretinism. 

4.  Diseases  of  the  l)l()od  or  blood  forming  organs — 
anemia,  chlorosis,  i)ernicious  anemia,  hemorrhagic 
diatheses. 

5.  Diseases  of  the  arterial  system. 

6.  Nephritis. 

7.  Toxic  conditions :  quinin,  salicylates,  arsenic,  alco- 
hol, nicotin,  radium. 

8.  The  infections  (nonsuppurative)  diseases  of  the 
inner   ear — scarlet,   measles,    diphtheria,    cerebrospinal 
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meningitis,     pertussis,      mumps,      typhoid,      erysipelas, 
rheumatism. 

•9.   Chronic    infectious   diseases:    syphiHs    and    tuber- 
culosis. 

10.  Disease  of   the  brain  and   spinal    cord:    acoustic 
tumor,  dural  tumors,  brain  tumors,  acute  and  chronic 
hydrocephalus,  tabes,  multiple  sclerosis. 
II.     Secondary:  Nonsuppurative  inner  ear  disease  following 

1.  Chronic  middle  ear  suppuration. 

2.  Chronic  adhesive  process  in  middle  ear. 

3.  Otosclerosis. 

This  classification,  while  thorough  and  comprehensive,  may 
in  a  measure  be  considered  rather  didactic,  in  parts  at  least, 
because  of  the  extreme  rarity  and  problematical  nature  of  some 
of  the  conditions  referred  to  as  causes  for  the  disease  in 
question. 

Considered  from  a  practical  standpoint,  in  a  larger  major- 
ity of  instances  the  disease  is  due  to  syphilis  in  the  secondary 
or  tertiary  stages  or  as  early  evidence  of  a  parasyphilitic  con- 
dition. Hereditary  cases  are  not  common.  In  taking  a  his- 
tory of  the  cause  of  noninflammatory  labyrinthine  disease 
some  damaging  influence  .can  be  discovered,  often  dating  back 
a  considerable  time. 

The  first  manifestations  may  be  preceded  by  a  historv  of 
continued  abuse  of  alcohol  or  tobacco,  ptomaine  poisoning, 
long  and  persistent  use  of  quinin  and  salicylates,  or  there  may 
be  a  history  of  occupation  exposing  the  patient  to  loud  noises. 
A  general  infectious  disease,  as  syphilis,  influenza  or  tvphoid. 
may  be  the  etiologic  factor.  I.  Friesner  has  recently  seen  a 
series  of  atypical  cases  of  lethargic  encephahtis  in  which  the 
acoustic  and  static  functions  were  decidedly  impaired.  In  a 
number  of  these  cases  the  vestibular  function  was  more  mark- 
edlv  involved.  He  has,  as  yet,  not  published  these  cases.  In- 
fectious diseases  of  childhood  are  often  mentioned,  and  of 
these  mumps  is  the  most  is  the  most  common.  Secondary  de- 
generative changes  in  the  labyrinth  not  nucommonly  occur  dur- 
in  gthe  course  of  chronic  middle  ear  suppuration,  chronic  ad- 
hesive process  in  the  middle  ear  and  otosclerosis. 

According  to  observations  of  Shambaugh  and  others,  a  group 
of  cases  of  labyrinthine  disease  can  be  recognized  in  patients 
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who  are  free  from  middle  ear  disease  and  no  history  of  gen- 
eral disease  to  account  for  the  labyrinth  involvement. 

According  to  I.  H.  Jones,  the  toxemia  affecting  the  inner 
ear  may  be  grouped  into  two  classes : 

A.  Evanescent  toxemias,  which  had  produced  no  degenera- 
tion in  the  inner  ear  and  its  intracranial  pathways. 

B.  Toxemias  which  produced  definite  impairment  in  the 
ear  and  its  pathways.  These  toxemias  result  from  such  power- 
ful toxins  as  those  of  mumps  or  syphilis,  and  milder  toxins, 
such  as  those  from  the  gastrointestinal  tract  or  from  focal 
infection. 

These  toxemias  may  result  either  in  slow  degenerative 
changes  within  the  labyrinth  or  eighth  nerve,  producing  attacks 
of  vertigo  from  time  to  time,  with  gradual  impairment  of 
hearing.  In  some  of  these  cases  symptoms  are  limited  to  dis- 
turbances in  the  cochlea  or  to  vestibular  apparatus  alone,  while 
in  many  cases  there  is  complete  interference  with  the  laby- 
rinthine function. 

F.  P.  Emerson  similarly  regards  these  cases  of  nerve  deaf- 
ness of  nonspecific  origin  as  due  to  toxemia  or  low  grade  in- 
fection from  a  definite  focvis  :  and  that  the  primary  focus  in 
such  cases  is  usually  constant  for  the  individual,  as  indicated 
by  the  location  of  exacerbations.  Billings,  Hunter  and  many 
other  investigators  have  shown  bacteriologically  that  focal 
processes  in  the  teeth,  tonsils  or  sinuses  are  .responsible  for  a 
low  grade  of  infection  of  adjacent  tissues,  and  that  during 
acute  exacerbations  this  might  extend  by  continuity  or  directly 
by  way  of  the  blood  stream  or  lymphatics  to  neighboring  or 
remote  organs.  In  many  cases,  where  the  tonsils  are  the  act- 
ive cause  of  deafness,  free  pus  can  be  demonstrated  on  one  or 
both  sides,  especiall\"  in  cases  showing  toxemia.  This  is  really 
an  enclosed  abscess  of  streptococcic  origin  and  subject  to 
repeated  acute  exacerabation.  The  toxemia  is  marked  and 
probably  the  cause  of  chronic  degenerative  change  in  the  audi- 
tory nerve  and  its  ending  in  the  organ  of  Corti. 

Meniere  was  first  to  associate  attacks  of  vertigo,  when  com- 
bined with  deafness  and  tinnitus,  with  diseases  of  the  inner 
ear.  He  believed  that  the  disturliance  was  the  result  of  hemor- 
rhage into  the  labyrinth.  The  assumjition  was  that  where 
distinct  ])erio(lic  attacks  occurred,  rcjKated  hemorrhages  into 
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the  labyrinth  was  the  cause  of  the  condition.  It  is  now  known 
that  such  an  occurrence  is  rather  uncommon,  most  of  the 
cases  of  genuine  ^Meniere's  disease  reported  being  associated 
with  leukemia.  A  single  hemorrhage  into  the  labyrinth  is 
responsible  for  tlie  labyrinthine  symptoms  occurring  during 
this  comparatively  rare  disease. 

Recent  investigations  have  shown  that  chronic  artliritis  and 
neuritis,  chronic  cardiovascular  degeneration  and  chronic  ne- 
phritis are  frequently  the  result  of  chronic  latent  foci  of  in- 
fection. According  to  Shambaugh,  the  course  of  these  dis- 
eases gives  evidence  of  a  chronic  progressive  character,  punc- 
tuated, as  a  rule,  from  time  to  time,  by  acute  exacerbations, 
which  are  accounted  for  by  a  fresh  shower  of  bacteria  dis- 
charged from  time  to  time  into  the  circulation  from  the  in- 
fected focus. 

To  account  for  the  phenomena  observed  in  many  of  these 
cases  of  internal  ear  disease  as  a  result  of  focal  infection,  we 
have  only  to  assume  that  the  ending  of  the  eighth  nerve  may 
be  the  structure  peculiarly  susceptible  to  bacteria  liberated 
from  the  infected  focus.  With  each  acute  exacerbation  of 
inflammatory  reaction  in  the  focus,  a  sudden  depression  of 
function  results  either  in  the  cochlea  or  vestibular  nerve  end- 
ing, separately  or,  if  l)otli  are  simultaneously  affected,  there 
results  a  complete  ]:)icture  of  Meniere's  s}-mpt;om  complex — 
that  is,  deafness  and  tinnitus  with  vertigo. 

As  a  rule  only  partial  suppression  of  function  results  from 
a  single  attack,  so  that  deafness  as  well  as  tinnitus  are  most 
marked  immediately  following  that  attack.  The  vertigo  usu- 
ally disapi:)ears  rather  promptly  after  a  few  days  or  weeks. 
In  these  cases  of  partial  suppression  of  function,  there  will 
verv  likclv  be  subsequent  attacks,  provided  the  focus  of  in- 
fection persists.  In  some  cases  the  attacks  of  Meniere's  symp- 
tom complex  persists  at  irregular  intervals  over  several  years, 
associated  with  an  increasing  loss  of  function,  the  attacks  ceas- 
ing only  after  the  function  of  the  labyrinth  has  been  entirelv 
destroyed.  Occasionally  a  single  attack  or  a  few  attacks  may 
be  followed  by  one  severe  enough  to  produce  total  ])ermanent 
suppression  of  function  in  the  affected  labyrinth. 

The  vertigo  in  such  cases  will  be  very  severe  because  of  the 
com])lete  unilateral  suppression  of  labyrinthine   function,   but 
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it  will  gradually  disappear  as  the  normal  labyrinth  adapts  itself 
to  the  changed  condition  and  as  soon  as  other  special  organs 
are  called  into  play.  Xo  further  attacks  occur  unless  the  other 
ear  should  later  become  involved.  Shambaugh  very  correctly 
states  the  problem  in  the  following  manner:  "With  the  con- 
ception that  the  internal  ear  may  be  the  target  for  systemic 
infection  of  focal  origin,  we  have  at  once  a  plausible  explana- 
tion not  alone  for  the  chronic  progressive  character  of  the 
nerve  degeneration  going  on  in  the  labyrinth,  but  also  for  the 
apoplectiform  attacks  with  which  these  degenerative  changes 
are  prone  to  be  punctuated,'' 

That  labyrinth  cases  of  obscure  origin  may  be  caused  by 
focal  infection  cannot  be  denied.  It  is,  therefore,  necessary 
in  examining  such  cases  to  make  a  careful  search  for  foci  of 
infection  just  as  we  are  in  the  habit  of  doing  in  cases  of  rheu- 
matism and  allied  conditions. 

In  recent  years  an  extensive  literature  has  sprung  up  upon 
the  subject  of  auditory  neuritis  of  syphilitic  origin.  Interest 
in  the  subject  has  been  especially  intensified  by  the  assertion 
of  not  a  few  prominent  aurists,  here  and  abroad,  that  the  ad- 
vent of  salvarsan  was  responsible  for  the  large  number  of 
cases  reported.  The  reports  of  marked  increase  in  frequency 
of  the  cases  which  is  claimed  to  have  resulted  from  the  use  of 
salvarsan  has  undoubtedly  been  exaggerated,  as  demonstrated 
by  a  study  of  the  literature  of  cases  of  acoustic  nerve  paralysis 
before  the  use  of  salvarsan.  O.  Mayer  reported  55  cases  of 
auditorv  neuritis  due  to  syphilis.  30  occurring  within  the  first 
vear  in  the  secondary  stage  and  10  cases  within  three  weeks  of 
the  primary  lesion. 

Wintermute  reported  observations  of  Benario,  who  liad 
collected  a  series  of  210  cases  of  general  neuritis  following 
the  use  of  salvarsan  and  121  following  the  use  of  mercury. 
Of  the  210  cases,  79  were  of  the  acoustic  nerve,  and  of  the 
121  the  acoustic  was  involved  46  times.  From  this  observa- 
tion he  concluded  that  the  frequency  of  auditory  neuritis  was 
no  greater  from  the  use  of  salvarsan  than  from  mercury.  In 
17  cases  other  cranial  nerves  were  affected  besides  the  eighth. 

Gerber  distini^uished  the  effect  of  salvarsan  upon  the  eighth 
nerve  whicli  occurs  within  a  few  hours  or  days  after  infection 
from  that  due  to  true  neurorecurrences.  which  ordinarily  do 
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not  appear  before  two  or  tlirec  months  after  the  injection  of 
salvarsan,  the  former  being  regarded  similar  to  the  Herx- 
himer  skin  reaction.  These  early  changes  following  salvarsan 
injection  are  due  to  pressure  upon  the  eighth  nerve  from  its 
swollen  sheath,  such  swelling  being  caused  by  the  sudden  lib- 
eration of  syphilitic  toxins.  The  present  attitude  of  otologists 
is  that  most  of  the  suspected  cases  of  arsenic  toxemia  are 
really  neurorecurrences  of  syphilis  due  to  the  administration 
of  a  dose  of  salvarsan  insufficient  to  completely  destroy  the 
spirochete. 

Cases  have  been  frequently  reported  of  neurorecidives  fol- 
lowing the  use  of  salvarsan  which  disappeared  completely  upon 
rej)eated  injection  of  the  remedy.  Mackenzie  very  properly 
states  the  importance  to  the  otologist  of  this  subject  in  that 
"the  otologist  in  recognizing  the  clinical  picture  of  syphilis  of 
the  inner  ear  and  eighth  nerve  bears  the  same  relation  to  the 
internist  as  does  the  ophthalmologist  who  recognizes  the  char- 
acteristic retinal  changes  in  nephritis." 

The  onset  of  a  sudden  Or  rapidly  progressive  bilateral  deaf- 
ness in  a  syphilitic  patient  is  not  uncommon.  The  importance 
of  not  regarding  and  treating  the  condition  as  an  isolated  affec- 
tion of  the  auditory  apparatus  becomes  apparent,  when  we 
realize  that  the  aural  disturbance  is  in  reality  an  early  mani- 
festation of  an  extremely  serious  condition,  syphilitic  involve- 
meiU  of  the  central  nervous  system.  According  to  Eraser, 
one-third  of  the  cases  of  nerve  deafness  of  unexplained  origin 
have  a  plus  W'assermann.  \Mien  the  disease  has  become  latent, 
the  reaction  may  be  negative  in  about  50  per  cent  of  cases,  so 
that  a  nes^ative  Wassermann  cannot  be  taken  as  complete  proof 
of  the  absence  of  syphilis. 

M^.ny  cases  of  deafmutism  are  in  reality  due  to  intrauterine 
syphilis  or  the  syphilitic  changes  in  the  ear  occurring  before 
the  child  has  learned  to  talk.  In  the  absence  of  any  other 
assignable  cause,  a  primary  bilateral  labyrinthine  or  nerve 
deafness  should  be  regarded  with  suspicion  as  due  to  syphilis 
and  investigated  accordingly.  In  the  case  of  primary  unilateral 
labyrinthine  or  nerve  deafness  the  contrary  holds  true,  syphilis 
being  rather  the  exceptional  cause. 

Because  of  the  insidious  character  of  the  infection  and  the 
usually  somewhat  casual  natvire  of  the  aural  examination,  the 
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condition  is  not  infrequently  overlooked,  so  the  frequency  with 
which  auditory  disturbance  complicates  constitutional  syphilis 
cannot  be  estimated  accurtely.  In  Politzer's  book  the  vague 
statement  is  made  that  from  7  to  48  per  cent  of  cases  of  syphilis 
show  aural  lesions;  the  latter  figure  is  undoubtedly  high.  V. 
Dabney  regards  5  per  cent  as  sufficiently  near  the  proper  pro- 
portion to  serve  as  a  guide  for  study  and  investigation. 

The  pathologic  data  relating  to  this  subject  are  meager. 
Considerable  discussion  has  arisen  as  to  the  exact  location  of 
the  lesion  in  auditory  apparatus.  The  earlier  writers  were  of 
the  opinion  that  the  lesion  is  in  the  labyrinth.  Gradenigo  was 
the  first  to  differ  in  this  view,  his  contention  being  that  the 
lesion  was  oftener  a  neuritis  of  the  auditory  nerve  rather  than 
an  aflection  of  the  labyrinth.  At  the  present  time  the  con- 
census of  opinion  inclines  to  the  view  that  in  the  majority  of 
cases  of  deafness  from  syphilis  the  nerve  is  affected  before  the 
labyrinth:  that  not  infrequently  the  labyrinth  does  become 
involved  but  to  a  lesser  degree.  Exceptionally  the  labyrinth 
may  become  involved,  while  the  nerve  escapes ;  such  findings 
are  extremely  rare. 

The  pathologic  diagnosis  has  been  questioned  in  such  in- 
stances because  of  carelessness  on  the  part  of  the  investigator 
in  failure  to  report  nerve  findings  and  in  depending  entirely 
on  microscopic  appearances.  Microscopically  the  auditory 
nerve  shows  degenerative  changes  of  neuritis  with  atrophy 
of  its  end  organ ;  in  some  instances  there  is  a  concomitant  in- 
volvement of  othe  other  cranial  nerves,  particularly  the  second, 
fifth  and  seventh.  ]\I.  Xonne  was  first  to  draw  attention  to  this 
coincidence.  The  all-important  statement  of  Ellis  and  Swift, 
convincingly  indicated  that  deafness  occurring  in  the  course 
of  syphilis  was  rarely  due  to  an  isolated  infection  of  the  eighth 
nerve  or  labyrinth,  but  is  generally  a  manifestation  of  an 
involvement  of  the  cerebrospinal  system.  This  view  further 
enlarged  our  conception  of  the  extent  of  the  disease  process. 
(In  their  opinion  the  eighth  nerve  involvement  is  associated 
,with  a  basal  meningitis,  a  fact  which  they  emphasized  by  means 
of  their  reference  to  lumbar  puncture  findings.  They  refer 
to  nine  cases  reported  by  Knick  and  Zolozieki,  seven  of  which 
had  a  positive  \\'assermann  of  spinal  fluid,  one  was  negative 
and  in  one  case  no  report  was  given.     Cytologic  and  chemical 
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findings  of  the  spinal  fluid  characteristic  of  meningeal  irritation 
were  present. 

The  prognosis  of  syphilitic  deafness,  formerly  regarded  bad, 
has  been  greatly  improved  by  the  intraspinal  injection  of 
salvarsanized  serum  suggested  by  Ellis  and  Swift.  Many 
early  cases  of  marked  impairment  of  hearing  due  to  syphilis 
have  been  decidedly  improved  by  this  treatment. 

Of  all  the  cranial  nerves,  none  is  so  vulnerable  to  the  syph- 
ilitic infection  as  the  eighth  nerve.  For  this  reason  it  fre- 
quently happens  that  the  eighth  nerve  is  first  to  feel  its  influence 
and  the  otologist  is  thereby  afforded  an  opportunity  to  recog- 
nize the  general  character  of  the  disease  from  the  start.  In  a 
miajority  of  cases  the  cochlear  branch  is  aflfected  to  a  far 
greater  degree  than  the  vestibular.  The  cochlear  and  vestibular 
branches  may  be  simultaneously  affected,  but  as  a  rule  the 
cochlear  branch  is  first  to  be  involved.  While  recovery  from 
vestibular  symptoms  is  complete  under  appropriate  treatment, 
the  symptoms  due  to  cochlear  involvement,  tinnitus  and  im- 
pairment of  hearing,  are  likely  to  be  more  or  less  permanent; 
a  few  cases  of  neuritis  of  the  vestibular  nerve  alone  have  been 
reported.  Some  patients  do  n^t  complain  of  ear  symptoms, 
though  it  is  not  difficult  to  demonstrate  the  associated  aural 
involvement.  A  larger  number  present  predominant  ear  dis- 
turbances and  in  less  frequent  instances  examination  of  the 
ear  leads  to  the  diagnosis  of  cerebrospinal  disease.  It  must 
be  remembered  that  though  the  cochlear  nerve  is  considered 
most  frequently  attacked,  a  complete  examination  of  these 
cases  shows  interference  with  both  cochlear  and  vestibular 
functions. 

In  the  majority  of  cases  the  first  symptom  to  attract  the 
attention  of  the  patient  in  whom  the  cochlear  branch  is  involved 
is  an  abrupt  onset  of  tinnitus — usually  bilateral — which  soon 
becomes  constant,  diminising  only  as  the  pathologic  changes 
in  the  nerve  progresses  or  as  the  patient  responds  to  thorough 
treatment.  Following  this,  sudden  impairment  of  hearing, 
usuallv  very  profound  in  degree,  is  noticed.  Xo  assistance 
is  obtained  from  the  drum  picture  as  it  is  not  afljected  in  any 
characteristic  way,  whereas  a  coincident  suppuration  or  a 
pre-existing  chronic  middle  ear  catarrh  may  actually  obscure 
the  etiologv.    That  mixed  conditions,  syphilitic  involvement  of 
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the  inner  ear  and  eighth  nerve,  combined  with  chronic  catarrhal 
or  suppurative  otitis  media  do  exist  is  accepted  by  otologists 
ever\'where. 

Where  reliance  is  placed  mainly  upon  the  history  and  oto- 
scopic  picture  pointing  to  chronic  middle  ear  catarrh,  rather 
than  upon  functional  test  findings,  the  otologist  is  apt  to  over- 
look the  inner  ear  and  eighth  nerve  condition  and  satisfy 
himself  with  a  diagnosis  merely  of  the  middle  ear  lesion.  In 
most  cases  little  can  be  expected  of  a  patient's  history.  In 
those  cases  where  the  hearing  and  equilibrium  tests  show 
involvement  of  the  inner  ear  or  eighth  nerve  the  Wassermann 
test  should  be  made.  This  also  obtains  in  all  those  cases  of 
middle  ear  affection  where  the  hearing  is  found  to  be  reduced 
below  that  allowable  for  uncomplicated  middle  ear  disease  and 
where  the  suspicion  of  complicationsi  in  the  inner  ear  and 
nerve  has  been  confirmed  by  tuning  fork  and  vestibular  tests. 
Where  the  blood  Wassermann  is  negative,  in  strongly  sus- 
picious cases,  Wassermann  test  upon  spinal  fluid  should  be 
made. 

If,  in  addition  to  cochlear  involvement,  the  vestibular  branch 
is  affected,  the  symptoms  to  \^ich  it  gives  rise  are  far  more 
distressing  to  the  patient.  Attacks  of  vertigo,  disturbance  of 
equilibrium  and  sometimes  vomiting  result.  The  vertigo  is 
characteristic  of  the  labyrinthine  variety,  causing  subjective 
sensations  of  objects  revolving  about  the  patient.  These 
attacks,  lasting  two  or  three  days,  are  not  infrequently  varied 
by  intermissions,  during  which  the  patient  is  entirely  free 
from  svmptoms.  Neuritis  of  the  seventh  nerve  as  a  con- 
comitant involvement,  may  be  present,  manifesting  itself  as 
a  facial  paresis,  complete  paralysis  seldom  occurring.  At  times 
the  facial  nerves  involvement  preceded  that  of  the  eighth 
nerve,  in  contradiction  to  inflammatory  affections  of  the  laby- 
rinth, in  which  the  paralysis  follows  or  is  concomitant  with 
labvrinth  symptoms.  The  extrinsic  eye  muscles  are  next  in 
frequency  involved.  The  fifth  nerve,  seldom  affected,  produces 
characteristic  parasthesias  and  anesthesias  in  the  areas  of  its 
distribution. 

In  tabes,  Haberman  found  almost  complete  degeneration 
of  the  cochlear  and  partial  degeneration  of  the  vestibular 
nerve.     The  nerves  were  replaced  with  connective  tissue  and 
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here  and  there  were  found  distinct  signs  of  neuritis  still 
present.  These  changes  indicate  secondary  atrophy  following 
a  primary  neuritis. 

The  characteristic  and  diagnostic  findings  in  cases  of  inner 
ear  or  nerve  deafness  are,  as  regards  the  cochlear  apparatus, 
as  follows : 

Conversation  may  be  heard  fairly  well,  while  the  watch, 
acumeter,  and  especially  the  Galton  whistle,  will  elicit  little 
if  any  response.  Weber  is  referred  to  the  better  ear.  In  a 
unilateral  case  of  pure  internal  ear  disease  we  observed,  in 
the  milder  grades,  a  Rinne  positive,  but  as  the  deafness  in- 
creases the  character  gradually  changes  until  it  becomes  plus- 
minus  eventually,  with  absolute  deafness,  the  Rinne  becomes 
negative  (infinitive).  The  reason  for  the  negative  Rinne  is 
that  the  bone  conduction  is  transferred  from  the  sound  ear. 
Usually  both  ears  are  affected  in  syphilis,  so  that  the  positive 
character  of  the  Rinne  is  accentuated.  In  testing  the  complete 
range  of  hearing  with  tuning  forks,  islands  of  hearing  may  be 
demonstrated.  There  is  a  decided  shortening  of  bone  conduc- 
tion. These  findings  point  to  a  lesion  located  in  the  inner  ear 
or  its  nerve. 

In  the  marked  shortening  of  bone  conduction  we  have  one 
of  the  most  reliable  and  striking  evidences  of  luetic  infection, 
as  it  is  perhaps  a  most  striking  sign,  occurring  in  95  per  cent 
of  cases.  A  deafness  without  apparent  middle  ear  trouble 
showing  a  positive  Rinne  should  at  once  arrest  the  attention 
of  the  aurist.  There  is  a  marked  lowering  of  the  upper  tone 
limits  so  that  high  pitched  tones  are  badly  heard,  low  pitched 
tones  are  better  heard  than  the  high  pitched.  O.  Beck  of 
Vienna  is  of  the  opinion  that  the  prolonged  bone  conduction 
present  in  middle  ear  disease  of  nonsyphilitic  is  absent  in 
syphilitic  cases.  In  his  opinion,  shortening  of  bone  conduction 
is  cases  of  syphilitic  auditory  neuritis  is  present  in  a  large 
number  of  cases  even  in  the-  primary  stage  before  the  appear- 
ance of  general  symptoms. 

In  the  opinion  of  Berens,  Friesner,  ^Mackenzie,  Jones, 
Dabney  and  others  the  vestibular  findings  may  be  of  even 
greater  importance  in  the  diagnosis  of  syphilitic  neurolaby- 
rinthitis  than  the  auditory  tests.  Especially  characteristic  of 
these  findings  are  the  apparent  inconsistency  and  irregularity 
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of  the  reactions  and  the  confused  and  variable  findings  from 
day  to  day.  Among  the  vestibular  findings  especially  sugges- 
tive of  syphilis  are  a  progressive  reduction  of  vestibular 
irritability,  or  a  reduction  remaining  constant  in  presence  of 
other  evidence  of  syphilis. 

I.  H.  Jones  regards  the  recognition  of  progressive  impair- 
ment of  vestibular  function  from  day  to  day,  as  demonstrated 
by  repeated  tests,  evidence  of  an  active  toxemia.  This  strongly 
suggests  syphilis,  especially  in  the  presence  of  a  suspicious 
initial  lesion  which  cannot  be  accounted  for  definitely.  In  such 
affections  as  mumps,  scarlet  fever,  diphtheria,  gastrointestinal 
toxemias,  etc.,  where  the  inner  ear  or  eighth  nerve  had  been 
previouslv  involved,  the  resulting  impairment  is  constant. 
Graham  and  others  regard  the  absence  of  turning  reaction  with 
caloric  reaction  present  or  vice  versa,  quite  characteristic.  The 
same  may  be  said  of  irregularities  in  reaction  between  the 
vertical  and  horizontal  canals  and  the  presence  of  vertigo 
without  nystagmus,  or  exaggerated  after-turning  or  caloric 
nystagmus  without  vertigo. 

The  presence  of  a  psontaneous  rhythmic  nystagmus  when 
looking  straight  ahead  is  more  than  presumptive  evidence  of  a 
lesion  in  the  static  labyrinth  or  vestibular  nerve.  Character- 
istic of  inner  ear  or  eighth  nerve  lesion  involving  the  vestibular 
branch,  there  occurs  a  rhythmic  nystagmus  to  the  side  opposite 
the  lesion  if  one  side  alone  is  affected,  or  to  the  side  of  the 
lesser  loss  if  both  sides  are  involved.  Alexander  and  Barany 
have  observed  a  characteristic  fistula  symptom  at  times  in 
cases  of  auditory  neuritis  of  syphilitic  origin,  particularly  in 
the  hereditary  form.  They  ascribe  this  to  an  extreme  static 
irritability  in  the  earlier  stages. 

It  has  long  been  recognized  that  when  the  inner  ear  is 
destroyed  from  any  cause,  the  eighth  nerve  continues  to  react 
to  electrical  stimulation  ;  if  the  eighth  nerve  is  destroyed  no 
amount  of  current  strength,  even  up  to  20  ma.,  will  produce 
nystagmus.  The  galvanic  test  is  applied  as  follows :  With  the 
cathode  in  contact  with  the  tragus  of  the  tested  ear  and  the 
anode  held  in  the  patient's  hand,  there  results  a  rotary  nystag- 
mus towards  the  tested  ear.  When  the  anode  or  positive  pole 
is  in  contact  with  the  tested  ear,  a  rotary  nystagmus  in  the 
direction  of  the  opposite  ear  follows.     A  current  strength  of 
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4  ma.  should  induce  the  reaction  if  the  nerve  and  its  ending 
are  intact.  Alexander  and  Mackenzie  regard  a  current  strength 
of  more  than  4  ma.,  i.  e.,  6  to  15  ma.,  to  induce  a  reaction 
evidence  of  diminished  vestibular  irritabihty.  With  complete 
degeneration  of  the  nerve  the  reaction  is  entirely  absent. 
Mackenzie,  in  the  Laryngoscope  of  June,  1916,  reported  a  case 
of  specific  auditory  neuritis  in  which,  by  means  of  repeated 
galvanic  tests,  he  was  able  to  note  the  difference  in  intensity 
of  the  pathologic  process  in  the  auditory  nerve,  from  hyper- 
sensitiveness  in  the  first  test  (3.5  ma.)  to  diminution  and 
almost  complete  suppression  of  function  in  a  later  test  (8  ma.). 

In  hereditary  tertiary  lues,  defective  hearing  is  frequent. 
The  onset  is  usually  rapid  and  bilateral,  with  or  without 
vertigo.  The  condition  develops  most  frequently  in  the 
second  or  third  year  of  life,  less  frequently  later  and  only 
exceptionally  after  the  twentieth  year.  There  are  the  accom- 
panying signs  constituting  Hutchinson's  triad — keratitis  and 
Hutchinson's  teeth.  Ulcerations  or  scars  of  the  nose,  throat 
and  skin  may  be  present.  The  keratitis  nearly  always  precedes 
the  ear  lesions  by  weeks  or  days,  though  it  may  develop 
simultaneously  with  it.  The  presence  of  a  beginning  keratitis 
is,  therefore,  not  only  diagnostic  of  an  aural  condition  impend- 
ing or  actually  active,  but  a  warning  as  well  that  treatment 
started  at  this  time  may  heal,  partially  at  least,  an  aural  lesion. 
The  prognosis  of  hereditary  luetic  deafness  is  bad,  despite  the 
use  of  specific  treatment ;  complete  deafness  results  as  a  rule. 
Autopsy  findings  in  a  number  of  these  cases  have  disclosed 
destruction  and  replacement  of  the  labyrinth  and  the  internal 
auditory  meatus  with  bone. 

Of  a  series  of  forty-five  cases  of  otitis  interna  recently 
studied  by  me,  most  of  them  in  the  service  of  Dr.  T.  P.  Berens, 
Manhattan  Eye,  Ear  and  Throat  Hospital,  ten  were  definitely 
classified  as  of  syphilitic  origin.  Many  presented  themselves 
with  no  other  complaint  than  impaired  hearing  and  tinnitus. 
Some,  at  various  times,  had  had  attacks  of  vertigo.  Partic- 
ularly instructive  is  the  fact  that  the  diagnosis  of  neurolaby- 
rinthinitis  would  have  been  overlooked  if  careful  tuning  fork 
tests,  labyrinthine  examination  and  Wassermann  reactions  had 
not  previously  been  made.  In  many  of  our  crowded  clinics 
these  cases  are  not  infrequently  diagnosed  chronic  catarrhal 
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Otitis  media  from  otoscopic  findings  and  the  history  of  impaired 
hearing.  In  one  case  (Xo.  1)  further  physical  examination — 
reflexes,  pupillary  reaction,  etc. — established  a  diagnosis  of 
early  tabes.  Mild  attacks  of  dizziness  and  slightly  impaired 
hearing  had  been  the  only  complaint  in  this  case,  the  real 
condition  having  been  unrecognized.  He  had  been  treated  for 
O  M.  C.  C.  for  a  period  of  two  years.  Of  the  thirty-five  non- 
specific cases  the  causes  discovered  in  a  majority  were:  long 
continued  use  of  quinin,  noisy  occupation,  mumps,  trauma, 
cerebrospinal  meningitis  and  advanced  middle  ear  catarrh.  In 
quite  a  number  no  definite  cause  could  be  assigned.  The  ques- 
tion of  latent  syphilis  must  still  be  considered  and  the  possi- 
bility of  focal  infection  or  some  metabolic  disturbance  in  the 
light  of  our  present  knowledge,  is  not  to  be  overlooked. 

Tuning  forks  used  in  these  tests:  C  (6+  D.  V.),  C  (128), 
Q  (2048).     A — air  conduction.     M — mastoid. 

Case  I. — J.  W.  v.,  ]\Iale,  age  48  years,  came  to  the  Man- 
hattan Eye,  Ear  and  Throat  Hospital,  complaining  of  constant 
tinnitus  of  long  duration  and  defective  hearing.  During  the 
past  year  he  has  had  repeated  mild  attacks  of  vertigo  and 
nausea.  The  only  treatment  he  had  received  was  catheteri- 
zation of  the  eustachian  tube.  History  of  syphilitic  infection 
26  years  ag®.  Thorough  antisyphilitic  treatment  for  a  few 
years.     Had  received  five  injections  of  salvarsan  one  year  ago. 

Otoscopic  picture:  Slight  retraction  and  dullness  both 
drums.     Eustachian  tubes  patent. 
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cA — 11  sec. 
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c4 — A — 3  sec. 
64   D.  V.     Plus 


Whisper 

to  the  right 


Left  ear 
5  ft. 

cA — 5  sec. 
cM — 3  sec. 

c4 — A — 3  sec. 
64  D.  V.     Plus 


Turning  to  the  right--Nystagmus  (horizontal)  to  the  left 
10  sec.  Turning  to  the  left=Nystagmus  (horizontal)  to  right 
16  sec. 

Caloric  (cold  water)  right  ear=Xystagmus  (rotary)  to  the 
left  after  1>2  min.  Caloric  (cold  water)  left  ear=Xystagmus 
(rotary)  to  the  right  after  4  min. 

Pupils:     Unequal.      Right    pupil    Argyle-Robertson.      Left 
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pupil  only  slight  reaction  to  light.  Reacts  to  accommodation. 
Knee-kerks  diminished. 

Romberg  present.     Wasserman   (blood)  4-|-. 

The  patient  went  to  the  Neurological  Institution  for  treat- 
ment. This  case  of  tabes  had  been  treated  at  various  clinics 
during  a  period  of  two  years  for  chronic  middle  ear  catarrh. 

The  tuning  forks  used  in  testing  these  cases  were  the  fol- 
lowing: C  (64D.V.),  C  (128),  C,  (2048).  A=air.  M= 
mastoid. 

Case  II. — P.  W.,  Female,  40  years,  admitted  to  the  cHnic 
complaining  of  impaired  hearing  and  tinnitus  in  both  ears  for 
one  year.  Xo  family  history  of  deafness.  Frequent  attacks 
of  dizziness  lasting  a  few  minutes.  No  symptoms  or  signs 
referable  to  syphilitic  infection.  Otoscopic  picture  that  of 
chronic  middle  ear  catarrh.     W'assermann  4  -}-• 

Functional  examination : 


Right  ear 
No  hearing 

cA  =  0 

cM  :=  4  sec. 

C4   =r    0 

64  D.  V.     Minus 


Voice 

Lateralizes 


Left  ear 

15  ft. 

cA   =   10 

cM  =     6 

c4A  =  4  sec. 

64  D.  V.  minus 


Noise  apparatus  in  left  ear;  does  not  hear  loud  shouting  in 
right. 

Caloric  right  ear=Fine  rotary  nystagmus  to  left  after  4 
min.  Caloric  left  ear=Coarse  rotary  nystagmus  after  2  min. 
Case  III. — S.  I. — Male,  age  50  years,  came  to  me  complain- 
ing of  tinnitus  and  defective  hearing  extending  over  many 
years.  During  this  time  his  treatment  had  consisted  of  cathe- 
terization of  eustachian  tubes.  Complained  also  of  attacks  of 
dizziness.  History  of  syphilitic  infection  2h  vears  ago  for 
which  he  had  received  two  years  of  careful  treatment.  W'as- 
sermann  negative. 

Otoscopic  examination — Drums,  dull  and  retracted  :  short 
processes  and  posterior  folds  prominent ;  light  reflexes  incom- 
plete. 

Right  ear  I 

12  ft. 
cA    ^  7  '    Does  not  lateralize 

cM  =  3  I  Whisper 


c4     =  4 
64   D.  V.     Plus 


Left  ear 

5   ft. 

cA    =  5 

cM   =  3 

c4     =  5 

64   D.   V.      Plus 
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Turning  to  the  right=  (horizontal)  nystagmus  to  left  15 
sec.  Turning  to  the  left-=( horizontal)  nystagmus  to  right 
10  sec. 

Caloric  (left)=rotary  nystagmus  to  the  right  after  5  min. 
Caloric  (right)— -rotary  nystagmus  to  the  left  after  4  min. 

Pupils:    Knee  jerks,  normal.     No  Romberg. 

Under  specific  treatment  attacks  of  dizziness  and  tinnitus 
lessened  and  finally  ceased.  Hearing,  practically  no  change ; 
tuning  fork  tests  about  same  as  above. 

Case  IV, — Traumatic  labyrinthitis  (unilateral). 

D.  S.,  Male,  age  24  years,  came  to  the  hospital  complaining 
of  defective  hearing,  left  ear ;  two  years  duration.  No  tinni- 
tus. History  of  fracture  of  skull  three  years  ago ;  hearing 
defective  since  then.  Discharge  of  blood  from  the  left  ear  at 
the  time  of  injury.  No  history  of  syphilis.  Otoscopic  exami- 
nation negative. 


Right  ear 
20  ft. 


Whisper 
Lateralizes 


Left  ear 
0 


Noise  apparatus  in  right  ear;  hearing  absent  in  left  ear  on 
loud  shouting.     Normal  hearing  left  ear. 

Caloric  (cold  water) — Left  ear  negative  as  to  nystagmus 
after  5  min.  Caloric  (cold  water) — Right  ear,  rotary  nystag- 
mus after  40  min. 

Case  V. — M.  L.,  age  40  years.  History  of  defective  hearing, 
tinnitus  and  fullness  left  ear.  Condition  began  during  a  severe 
influenza  attack  four  months  ago. 

Otoscopic  examination  both  ears,  appearance  associated  wiih 
middle  ear  catarrh. 

Functional  ear  examination : 


Right 
20  ft. 
20  ft. 


Left 

0 

0 


Noise  apparatus  right 
ear. 

■cA   =  25  sec. 

cM  =  12  sec. 

c4  =  A.     14  sec. 

64   D.  V.     Plus 


Acoumeter 

Spoken  voice 

Lateralizes 

ear ;  does  not  hear  loud  shouting  left 


cA  —0 
cM  =  7  sec. 
c4  =  A     0 
64  D.  V.     Negative 
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Turning  to  right  (horizontal) — Nystagmus  (rotary)  to  the 
left  10  sec.  Turning  to  left  (horizontal) — Nystagmus  (ro- 
tary) to  the  right  18  sec. 

Caloric  (cold  water)  left  ear  negative  after  5  min.  Caloric 
(cold  water)  right  ear  after  1  min.  fine  nystagmus  (rotary) 
to  the  left. 

Base  jointing  and  falling  reactions  normal. 

Wassermann  (blood)  negative.  Spinal  Wassermann  had 
not  been  made. 

Case  VI. — This  case  is  one  of  unilateral  complete  suppres- 
sion of  labyrinthin  function  following  an  unusually  severe 
attack  of  influenza. 

M.  L.,  Male.  Defective  hearing  and  tinnitus  of  four 
months'  duration,  following  influenza.  History  negative  oth- 
erwise. Otoscopic  examination,  minor  changes  of  middle  ear 
catarrh,  both  ears. 

Functional  ear  examination : 


Right 

Left 

20  ft. 

Voice 

0 

cA    =:  22 

Lateralizes 

cA  =0 

CM  =  12 

cM  =  7  sec 

c4A    =  12   sec. 

c4A  =0 

64  D.  v.— 

64  D.  v.— 

Noise  apparatus  in  right  ear  does  not  hear  loudly  spoken 
noise  in  left  ear. 

Right  ear  caloric  (cold  water) — Fine  nystagmus  after  1  min. 
Left  ear  (caloric) — No  nystagmus  after  5  min.  irrigation. 

Wassermann  (blood)  negative.  Patient  refused  lumbar 
puncture  for  spinal  Wassermann. 

Case  VIII. — A.  M.,  age  28  years,  male.  Initial  lesion, 
August,  1914.  One  month  after  receiving  injection  of  salvar- 
san  from  his  physician,  patient  informed  me  that  his  hearing 
became  decidedly  impaired.  Patient  believes  that  hearing  in 
the  left  ear  had  improved,  but  condition  of  right  ear  had  shown 
no  change.  Had  severe  attacks  of  vertigo  and  nausea  at  time 
of  sudden  impairment  of  hearing. 

Otoscopic  picture  negative.     Does  not  lateralize. 

Noise  apparatus  in  left  ear — Does  not  hear  loudly  spoken 
voice.  Raised  his  voice  to  a  high  pitch  when  asked  to  read 
while  noise  apparatus  is  used  in  left  ear.  Acoustic  function 
normal  in  left  ear. 
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Caloric  (cold  water)  right  ear,  head  30  deg.  forward — 
Nystagmus  (rotary)  to  left  after  3  min.  Head  backward  60 
deg.,  horizontal  nystagmus  to  the  left, after  4  min. 

Caloric  (cold  water)  left  ear,. head  30  deg.  forward — Nys- 
tagmus (rotary)  to  the  right  after  2^  min.,  head  backward 
60  deg.    (horizontal) — Nystagmus   to  the   right  after  3  min. 

Turning  to  the  right  (horizontal) — Nystagmus  to  the  left 
18  sec.  Turning  to  the  left  (horizontal) — Nystagmus  to  the 
right  16  sec. 

Past  pointing  and  falling  normal. 

Case  VIII. — J.  H.,  referred  to  me  by  his  physician. 

Male,  age  45  years,  complained  of  tinnitus  and  impaired 
hearing  left  ear  of  three  months'  duration.  Occasional  at- 
tacks of  vertigo.     No  history  of  syphilis. 

Otoscopic  examination — Negative. 

Functional  examination  (left  ear)  showed  rinne  positive 
shortened  bone  conduction.  Lowering  of  upper  tone  limits. 
Lateralizes  to  the  right. 

Caloric  (cold  water)  head- forward  30  deg. —  (Rotary)  nys- 
tagmus to  the  opposite  side  in  1  to  1^  min.  Caloric  (cold 
water)  head  backward  60  deg. — Nystagmus  (horizontal)  to 
the  opposite  side  in  2  to  2^  min. 

Pointing  and  falling  react  normal.  Despite  negative  history 
of  syphilis,  a  Wassermann  test  was  advised.  Report  returned 
by  Wassermann  4  +.  Case  was  referred  back  to  her  physician 
for  treatment.  Five  injections  of  salvarsan  and  25  injections 
of  mercury  were  administered.  Examination  after  four 
months'  treatment  hearing  decidedly  improved.  Tinnitus  still 
present.  Attacks  of  vertigo  have  ceased.  Two  Wassermann 
reports  negative. 

Case  IX. — Congenital  syphilitic  neurolabyrinthitis, 

L.  R.,  female,  age  13  years.  Deafness  four  years  and  at- 
tacks of  vertigo.  Bilateral  keratitis  six  years.  Wassermann 
3+. 

Functional  ear  examination: 


cA  ~  2 

cB  =  5 

c4  =  0 

64  D.  v.— 

Does  not  lateralize 


cA  —  3 

cB  =:  6 

c4    =r  0 

64  D.  v.— 
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The  vestibular  test  showed  considerable  reduction  in  after 
nystagmus  after  turning  to  right  and  left  (10;  15  respectively) 
for  horizontal  and  vertical  canals. 

Right  ear — Caloric  (cold  water)  head  forward  30  deg.  (ro- 
tary) nystagmus  to  the  left  after  2J^  min. 

Left  ear — Caloric  (cold  water)  (rotary)  nystagmus  to  right 
after  3  min. 

This  case  of  hereditary  neurolabyrinthitis  passed  from  ob- 
servation. 

Case  X. — Congenital  syphilitic  neurolabyrinthitis. 

E.  T.,  age  18,  male,  referred  to  me  June  25th,  1920,  by  his 
family  physician.  Mother  infected  with  syphilis  third  month 
of  her  pregnancy.  Physician  informed  me  that  child  was  born 
with  all  evidences  of  syphilis ;  had  hydrocephalus.  Antiluetic 
treatment  administered  to  mother  and  child.  Later  sent  to  an 
institution  and  treatment  indififerently  followed.  Had  usual 
diseases  of  childhood.  ^Mother  informed  me  that  until  five 
years  ago  patient  had  fairly  good  hearing.  Indefinite  history 
of  attacks  of  vertigo  and  falling  few  years  ago. 

Examination :  Well  developed  young  man,  rather  more 
robust  than  those  of  his  age  usually  are.  ^Marked  defect  of 
speech ;  patient  difficult  to  understand.  Hearing  for  conver- 
sation, absent.  Markedly  impaired  vision.  Bilateral  keratitis 
and  external  squint.  Hutchinson  teeth.  Romberg  absent ; 
knee  jerks   diminished. 

Left  ear  drum  dull ;  handle  of  malleus  retracted  ;  short  pro- 
cess prominent.  Right  ear,  large  perforation  of  drum ;  an- 
terior two-thirds  defect  and  suppurating ;  noise  apparatus  in 
right  ear,  does  not  hear  loudly  spoken  voices  in  left.  Noise 
apparatus  in  left  ear,  hears  loud  shouting  in  right.  Patient 
hears  tuning  forks  128,  256,  in  right  ear  but  insufficient  to 
record  air  or  bone  conduction.  Xo  spontaneous  nystagmus. 
Caloric  (cold  water)  left  ear,  head  erect,  to  right — Xystagmus 
after  4  minutes.  Head  to  back  60  degrees — (Horizontal  nys- 
tagmus) to  right  after  3  minutes.  Caloric  (cold  water)  right 
ear — (Rotary)  nystagmus  to  the  left  after  2>^  minutes.  Head 
back  60  degrees — (Horizontal)  nystagmus  to  the  left  after  1 
minute.    Past  pointing  and  falling  normal. 
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No  Romberg ;  reflexes  normal ;  Wassermann  negative.  Pa- 
tient is  still  under  antiluetic  treatment  by  family  physician. 

SUMMARY. 

1.  Impaired  hearing  with  apparent  middle  ear  disease  show- 
ing a  positive  Rinne  should  at  once  arrest  the  attention  of 
the  aurist. 

2.  Shortening  of  bone  conduction  is  one  of  the  most  con- 
stant, reliable  and  striking  evidences  of  luetic  infection.  This 
shortening  of  bone  conduction  and,  at  times,  gradual  daily  im- 
pairment of  vestibular  function,  is  one  of  the  earliest  signs  of 
constitutional  syphilis. 

3.  Recognition  of  syphlitic  auditory  neuritis  is  of  paramount 
importance,  as  this  may  be  evidence  of  an  incipient  cerebro- 
spinal syphilis. 

4.  Salvarsan,  far  from  causing  the  continuance  or  recur- 
rence of  syphilitic  auditory  neuritis,  is  a  means  of  curing  the 
condition. 

5.  Prognosis  of  acquired  syphilitic  auditory  neuritis,  while 
fairly  good  as  to  improvement  of  hearing,  should  be  guarded. 
Prognosis  of  the  hereditary  type  is  bad. 

6.  Nonsuppurative  neurolabyrinthitis,  as  a  cause  of  ]Me- 
niere's  symptom  complex,  may  be  associated  with  chronic  mid- 
dle ear  catarrh  or  suppuration.  Reliance  should,  therefore,  not 
be  placed  upon  the  history  or  otoscopic  findings,  but  upon 
functional  ear  examinations  and  laboratory  findings. 

7.  Focal  infection  or  metabolic  disorders  may  be  the  causa- 
tive factor  in  obscure  cases  of  Meniere's  symptom  complex. 
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XLI. 

A    CASE    OP   LABYRINTHITIS    AND   CEREBELLAR 

ABSCESS. 

Chas.  E.  Perkins, 

New  York. 

R.  F.,  male,  nine  years  old,  had  suppuration  of  the  right  ear 
since  infancy.  Entered  Dr.  Dench's  service  at  St.  Luke's 
Hospital  July  20,  1920. 

Tests  showed  hearing  in  diseased  ear  for  loud  whisper  6  ft. 
Lower  tone  limit,  90 ;  upper  tone  limit,  normal ;  vestibular 
mechanism,  active ;  spinal  fluid,  normal.  No  history  or  symp- 
toms of  brain  involvement. 

On  July  22nd  I  performed  the  radical  mastoid  operation 
with  primary  skin  graft.  Thirty-six  hours  later  the  patient 
developed  vertigo,  marked  nystagmus  to  sound  side,  vomited 
and  complained  of  headache.  Temperature  101°.  Total  deaf- 
ness of  operated  ear,  tested  with  dressings  removed.  Douch- 
ing the  ear  with  cold  water  did  not  increase  the  nystagmus  or 
vertigo,  with  hot  water  did  not  produce  nystagmus  to  the 
diseased  side.  Spinal  fluid  contained  350  cells  to  the  milli- 
meter with  high  polymorphonuclear  percentage.  Globulin  test 
strongly  positive.  Right  pupil  dilated.  Eye  grounds  prac- 
tically normal. 

Labyrinth  operation  was  done  after  the  Neumann  method. 
There  was  free  flow  of  cerebrospinal  fluid  from  -the  internal 
auditory  meatus,  also  from  the  cochlear  region  after  the  re- 
moval of  the  mediolus. 

Improvement  took  place  after  this  operation  and  conval- 
escence was  apparently  becoming  established.  Headache  and 
fever  subsided,  nystagmus  and  vertigo  became  progressively 
less.  This  continued  for  ten  days,  when  a  free  purulent  dis- 
charge from  the  region  of  the  internal  auditor}'  meatus  devel- 
oped. The  patient  became  drowsy,  complained  of  headache 
and  vomited.  His  spinal  fluid  contained  20  cells  to  the  cubic 
millimeter.     Globulin    test    mildly   positive,    overpointcd    with 


L-\nVRINTHlTlS   AND   CEREBELLAR   ABSCESS.  741 

right  hand  indiscriminately.     x-\s  I  was  off  service,  the  subse- 
quent care  of  the  case  fell  to  Dr.  Bowers. 

Operation  August  6th.  Sequestrum  of  bone  removed  from 
the  region  of  the  internal  auditory  meatus.  This  opened  an 
abscess  in  the  cerebellum  from  which  a  considerable  quantity 
of  pus  escaped.  Culture  of  this  pus  grew  the  pyocyaneous. 
-  An  attempt  was  made  to  tie  off  the  sinus,  in  order  to  obtain 
•more  room  to  evacuate  and  drain  the  abscess,  but  it  was 
unsuccessful  on  account  of  hemorrhage,  which  was  controlled 
with  difficulty  by  packing.  The  patient  showed  much  im- 
provement after  this  operation.  This  continued  for  eighteen 
days.  Then  there  was  an  attack  of  projectile  vomiting. 
Headache,  nystagmus  to  both  sides ;  overpointed  to  left  with 
right  hand ;  inequality  of  pupils,  right  the  larger.  These 
symptoms  continued  for  about  a  week,  when  a  further  attempt 
was  made  to  locate  and  drain  an  intracranial  abscess.  The 
temporosphenoidal  lobe  was  explored  with  negative  results. 
Cerebellum  exposed  posterior  to  the  sinus  and  explored  with 
the  grooved  director.  Upon  passing  this  instrument  rather 
deeply  into  the  upper  part  of  the  cerebellum,  a  hard  resisting 
wall  was  encountered,  which  at  the  time  was  interpreted  as 
the  tentorium,  but  which  at  autopsy  was  found  to  be  the  thick 
rcapsule  of  an  abscess.  After  this  operation  there  was  no  im- 
provement.    The  patient  died  eight  days  later. 

Autopsy  showed  meningitis  at  the  base,  and  "A  large  ab- 
scess, with  thick  wall,  occupying  a  large  portion  of  the  upper 
two-thirds  of  the  right  cerebellar  hemisphere,  extending  to 
within  two  centimeters  of  the  posterior  pole."  Cultures  of  pus 
from  this  abscess  grew  the  pyocyaneus. 

This  case  raises  several  points  to  which  I  will  allude  briefly : 

1.  Upon  opening  the  dura  at  the  internal  auditory  meatus 
there  was  a  free  flow  of  cerebrospinal  fluid.  I  have  come  to 
regard  this  occurrence  as  an  omen  of  good  augurv\  It  doubt- 
less means  that  the  cerebellopontine  cysterna  has  been  opened 
and  when  it  occurs  the  active  process  seems  more  likely  to  be 
localized  in  this  region.  At  any  rate  the  meningitis  in  this 
patient  began  to  improve  as  shown  by  the  subsidence  of  the 
temperature  and  headache  and  clearing  up  of  the  spinal  fluid. 
The  next  specimen,  taken  twelve  days  later,  after  cerebellar 
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symptoms  had  developed,  showed  a  cell  count  of  20  with  prac- 
tical disappearance  of  the  globulins. 

2.  The  question  arises  as  to  the  time  of  the  cerebellar 
infection.  Whether  it  occurred  previous  to  the  radical  oper- 
ation or  if  after  it.  Was  it  present  at  the  time  of  the  labyrinth 
operation,  or  did  it  take  place  some  ten  days  later  when  wound 
infection  became  evident  with  pus  discharging  from  the  inter- 
nal auditory  meatus?  The  importance  of  fixing  this  date 
arises  from  the  fact  that  it  gives  the  length  of  time  during 
which  a  brain  abscess  may  form  a  thick  hard  capsule.  Dr. 
Bowers,  who  performed  the  later  operations  and  was  present 
at  the  autopsy,  believes  that  it  would  have  been  impossible  for 
such  an  abscess  and  capsule  to  form  in  the  forty-eight  days 
intervening  between  the  radical  operation  and  death,  but  that 
it  was  present  in  a  latent  form  when  the  patient  entered  the 
hospital.  However,  it  seems  improbable  that  an  abscess  of 
such  size  should  occupy  and  more  or  less  destroy  a  large  part 
of  one  cerebellar  hemisphere  and  yet  produce  no  symptoms. 
More  likely  the  cerebellar  infection  occurred  between  the 
labyrinthitis  and  meningitis  and  the  wound  infection.  That  is, 
between  the  39  and  29  days  before  capsule  was  discovered 
upon  exploration.  So  this  would  be  the  length  of  time  in 
which  abscess  developed  and  formed  a  thick,  dense  capsule. 
The  part  played  by  the  pyocyaneus  infection  in  producing  a 
capsule  is  to  be  noted.  The  pneumococcus  is  perhaps  found 
more  often  than  any  other  germ  in  abscesses  with  capsules. 
This  observation  shows  that  in  so  far  as  the  germ  determines 
this  condition  the  pyocyaneus  is  effective. 

3.  The  inadequacy  of  the  grooved  director  as  an  exploring 
instrument  is  strikingly  shown  in  this  case.  The  resistance 
of  the  capsule  was  so  great  that  it  was  believed  to  be  the  ten- 
torium. Perhaps  a  sharp  knife  would  have  evacuted  the  pus. 
It  would  seem  that  a  procedure  advocated  by  Ballance,  which 
largely  has  fallen  into  disuse  in  this  country,  might  have  re- 
sulted in  locating  the  abscess.  I  refer  to  digital  exploration 
The  finger  surely  would  have  succeeded  in  making  out  such 
a  large,  firm  abscess. 

4.  Finally,  the  diflficulty  of  using  the  sinus  area  as  an 
approach  is  shown.  The  attempt  to  tie  off  the  sinus  as  advised 
by  Ballance  and  independently  by  Friesner,  failed  on  account 
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of  free  hemorrhage,  which  required  packing.  There  are  two 
objections  to  this  procedure.  First,  one  hesitates  to  inflict 
sufficient  traumatism  to  the  cerebellum  properly  to  insert  the 
ligatures.  Second,  the  resistance  of  the  dura  would  interfere 
with  their  being  tied  sufficiently  tight  to  occlude  the  sinus 
lumen  unless  they  tear  their  way  through,  when  bleeding  would 
be  very  likely  to  occur.  So,  while  approach  through  the  sinus 
area  is  ideal  in  those  cerebellar  abscesses  following  sinus 
thrombosis  and  has  been  utilized  by  IMcKernon  and  others,  it 
is  not  liable  to  be  of  very  much  use  when  the  blood  is  freely 
flowing  through  a  patent  sinus. 


XLII. 

PULSATING  SPHENOIDITIS. 

Harry  L.  Pollock,  M.  D., 

Chicago. 

In  1916  we  had  referred  to  us  by  an  oculist  of  Milwaukee, 
a  patient  in  whom  a  diagnosis  of  retrobulbar  tumor,  probably 
sarcoma,  had  been  made.  Inasmuch  as  this  condition  is  not 
connected  with  the  subject  under  discussion  this  evening,  I  will 
not  go  into  details  concerning  his  ocular  findings,  except  to 
state  that  we  did  a  Kroenlein  operation  and  found  no  tumor 
but  a  marked  cellulitis,  which  resolved  after  long  continued 
suppuration.  He  also  had  a  pansinuitis  on  the  same  side 
(left)  as  his  exophthalmos.  An  ethmoid  exenteration  was 
done  and  the  sphenoid  opened.  As  soon  as  the  postoperative 
reaction  had  subsided,  we  noticed  a  thick,  profuse,  yellowish 
discharge  from  the  sphenoid,  which  persisted  for  a  long  time, 
notwithstanding  the  usual  treatment  for  this  condition.  At 
various  times  a  slight  pulsation  was  noted  in  the  sphenoid. 
i.e.,  there  was  pulsation  transmitted  to  the  pus  in  the  cavity. 
Not  having  noticed  this  condition  previously,  we  began  to 
discuss  the  probable  reason  for  this  pulsation.  Being  syn- 
chronous with  the  heart  beat,  only  one  assumption  was  possible, 
but  just  how,  why  and  where  from  this  pulsation  arose,  was 
somewhat  a  conjecture.  It  could  not  come  direct  from  the 
internal  carotid,  or  it  would  be  present  all  the  time.  It  might 
possibly  be  transmitted  through  the  cavernous  sinus,  and  if 
this  were  the  case,  it  certainly  could  be  exaggerated  by  dilating 
the  sinus  or  causing  an  increased  blood  pressure  within  the 
cavernous.  This,  we  knew,  could  be  brought  about  by  com- 
pressing the  return  venous  flow  from  the  cranial  cavity.  We 
compressed  both  internal  jugulars  by  pressing  deeply  with 
both  thumbs,  and  found  that  the  pulsation  became  more 
marked  and  continued  as  long  as  the  compression  ensued  and 
disappeared  as  promptly  as  the  pressure  was  removed.  After 
irrigating  the  sphenoid  and  allowing  some  fluid  to  remain  in 
the  cavity,  pulsation  could  be  brought  about  by  again  com- 
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pressing  the  jugulars.  We  were  very  much  interested  in  the 
probable  size  of  the  sphenoid  and  removed  the  anterior  wall 
and  parsethmoidalis  down  to  the  floor.  To  our  great  surprise, 
the  curved  probe  could  be  passed  for  at  least  two  and  one- 
quarter  inches  below  the  opening,  the  direction  being  down- 
wards and  backwards.  On  the  right  side,  the  probe  could  be 
passed  only  about  one-half  inch.  With  a  long  probe  in  the 
sphenoid,  no  pulsation  could  be  felt,  but  immediately  upon 
compressing  the  jugulars,  there  was  a  pulsation  of  the  probe 
which  could  be  observed  on  the  portion  extending  out  of  the 
nose.  The  Wassermann,  which  had  been  made  before  the 
Kroenlin  operation,  proved  to  be  positive.  The  patient  was 
given  intensive  antiluetic  treatment  and  kept  under  observa- 
tion, and  after  several  months'  treatment,  the  pus  discharge 
abated  and  finally  stopped. 

We  have  had  several  more  cases,  almost  identical  of  the 
above  case,  and  found  that  they  ran  about  the  same  course. 

That  the  pulsation  was  transmitted  through  the  cavernous 
sinus  from  the  carotid,  there  can  be  no  doubt,  but  why  in  only 
these  few  cases  and  not  in  all  cases  of  sphenoid  suppuration? 

We  know  that  the  floor  of  the  sphenoid  sinus  lies  just  over 
the  body  of  the  sphenoid  and  that  the  latter  is  composed  of 
cancellous  bone.  There  is  no  doubt  that  the  solid  floor  of  this 
cavity  is  necrosed,  most  probably  due  to  the  lues,  and  the 
infection  thereby  affects  the  cancellous  portion  of  the  body  of 
the  sphenoid,  accounting  for  the  immense  depth  of  this  sinus. 
It  is  also  possible  that  the  carotid  takes  an  anomalous  position 
and  passes  directly  through  the  sphenoid  cavity.  My  asso- 
ciate. Dr.  J.  Beck,  has  a  photograph  of  a  specimen  which  shows 
the  carotid  in  this  position. 

Fortunately,  all  of  our  patients  recovered,  so  that  we  were 
not  able  to  prove  postmortem  that  our  deductions  were  correct. 
We  also  know  that  dehiscences  occur  in  the  sphenoid  cavity 
just  as  in  the  frontal  sinus  or  other  bony  cavities,  and  these 
might  also  accovmt  for  this  peculiar  and  interesting  phenomena. 

There  are  other  etiologic  conditions  which  may  produce  pul- 
sation in  and  around  the  sphenoid  cavity.  Aneurysm  of  the 
internal  carotid  and  in  this  region  may  cause  pulsation.  We 
have  also  had  another  case  in  which  distinct  pulsation  could 
be  observed  very  nicely  in  the  sphenoid.     This  was  in  a  man 
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whom  a  diagnosis  of  hypopituitarism  or  FroehHch's  disease 
had  been  made,  in  which  we  suspected  a  tumor  of  the  hypo- 
physis. We  operated  transphenoidally  and  removed  the  floor 
of  the  sella  turcica  and  found  a  large  cyst,  which  was  opened 
and  drained.  The  patient  made  an  uneventful  recovery  and 
has  remained  well  now  about  seven  years.  After  all  post- 
operative reaction  disappeared,  we  could  observe  this  distinct 
pulsation,  which  was  the  pulsation  of  the  brain.  In  this  case, 
however,  there  was  no  infection  or  suppuration  of  the  sinus. 
At  that  time  we  did  not  observe  whether  a  compression  of 
the  jugulars  would  increase  the  pulsation  or  not. 

Let  us  study  the  anatomic  relations  of  the  cavernous  sinus 
and  the  sphenoid  and  see  how  easily  this  phenomena  may 
occur.  The  following  is  taken  from  Gray's  Anatomy :  "The 
cavernous  sinus  is  named  from  presenting  a  reticulated  struc- 
ture, due  to  being  traversed  by  numerous  interlacing  filaments. 
There  are  two  cavernous  sinuses  of  irregular*  form,  larger 
behind  than  in  front,  and  placed  one  on  each  side  of  the  sella 
turcica,  extending  from  the  sphenoidal  fissure  and  opening 
behind  into  the  petrosal  sinuses.  On  the  inner  wall  of  each 
sinus  is  found  the  internal  carotid  artery,  accompanied  by 
filaments  of  the  carotid  plexus  and  by  the  sixth  nerve.  On  its 
outer  wall,  by  the  third,  fourth  and  ophthalmic  division  of  the 
fifth  nerve.  These  parts  are  separated  from  the  blood  flowing 
along  the  sinus  by  the  lining  membrane,  which  is  continuous 
with  the  inner  coat  of  the  veins.  The  cavernous  sinus  receives 
some  of  the  cerebral  veins,  and  also  the  sphenoparietal  sinuses. 
They  communicate  with  the  lateral  sinuses  by  means  of  the 
superior  and  inferior  petrosal  sinuses,  and  with  the  facial 
veins  through  the  ophthalmic  vein.  They  also  communicate 
with  each  other  by  means  of  the  circular  sinus." 

Thus,  we  see  the  upper  portion  of  the  sphenoid  sinus  is 
practically  surrounded  by  this  network  of  bloody  sinuses  and 
in  very  close  proximity  of  the  internal  carotid  artery.  Fur- 
thermore, Loeb  and  others  have  brought  to  our  attention  the 
various  formations  and  irregularities  in  the  size  and  position 
of  the  sphenoid  sinus.  It  is  often  prolonged  downwards  into 
the  pterygoid  process  and  base  of  the  greater  wings  of  the 
bone.  Occasionally  they  extend  into  the  basilar  process  of  the 
occipital  bone,  nearly  as  far  as  the  foramen  magnum.     Thus 
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we  see  that  a  dehiscence  or  a  necrosis  of  the  posterior  or  upper 
wall  of  the  sphenoidal  cavity  can  easily  give  rise  to  a  pulsation 
within  the  sinus.  Naturally,  any  engorgement  of  the  large 
blood  vessels  would  bring  about  this  exaggeration  of  the 
pulsation,  and  this  is  easily  done  by  compressing  the  internal 
jugulars. 

In  our  experience  the  prognosis  of  this  form  of  sphenoiditis 
is  much  graver^  especially  as  to  the  length  of  time,  than  an 
ordinary  suppurative  case.  The  etiology  is  based  upon  a 
luetic  infection  and  leads  us  to  believe  that  there  is  an  actual 
necrosing  osteitis,  which  causes  a  greater  destruction  than  the 
ordinary  sphenoiditis  in  which  the  pathologic  lesion  is  limited 
to  the  lining  mucous  membrane  or  a  superficial  osteitis.  The 
treatment,  besides  the  ordinary  local  routine  one,  is  directed 
to  the  underlying  cause,  viz.,  lues,  and  a  long  intensified  anti- 
luetic  treatment  must  be  undertaken.  In  these  cases  one  must 
be  cautious  in  probing  and  curetting,  as  it  would  be  quite  easy 
to  lacerate  the  cavernous  sinus  or  even  the  carotid,  and  the 
ensuing  hemorrhage  would  be  severe  and  probably  fatal. 

The  points  which  I  desire  to  emphasize  in  this  condition  of 
pulsating  sphenoiditis  are:  (1)  there  is  a  necrosing  osteitis 
which  destroys  a  portion  of  the  bony  wall  of  the  solid  cavity 
or  there  may  be  the  congenital  dehiscences,  thereby  permitting 
the  pulsation  to  be  transmitted  from  the  carotids  through  the 
cavernous  tissue  to  the  sphenoid.  (2)  The  underlying  etio- 
logic  factor  is  lues  and  often  this  must  be  carefully  searched 
for,  as  none  of  our  cases  gave  a  positive  history.  (3)  The 
duration  of  the  sphenoiditis  is  unusually  long,  most  of  our 
cases  lasting  from  eighteen  to  twenty-four  months.  (4)  The 
treatment  is  (a)  surgical,  i  e.,  at  least  seeing  that  the  opening 
is  sufficiently  large  to  permit  drainage  and  (b)  intensive  anti- 
luetic  treatment,  both  by  salvarsan  or  similar  products  and  by 
mercury  and  potassium  iodid. 


•       XLIII. 

CASE  OF  INTRANASAL  EPITHELIO:\IA.— CURED  BY 
EXCISION  AND  RADIUM.— LITERATURE. 

Dunbar  Roy,  ^I.  D., 

Atlanta,  Ga. 

Mrs.  S.  B.  R.  (white),  age  42  of  Toccoa,  Ga.  Patient  con- 
sulted the  writer  on  account  of  some  soreness  and  stopping 
of  the  left  nasal  cavity  which  had  been  present  for  several 
months. 

History.  Patient  was  of  an  unusually  strong  and  healthy 
looking  physique.  Weight  160  pounds.  Had  never  had  any 
severe  illness  nor  chronic  complaints  which  necessitated  the 
consultation  of  a  physician.  No  history  of  any  malignant 
disease  in  her  family.  Her  only  complaint  was  susceptibility 
to  colds  in  the  head. 

Present  History.  For  the  last  three  months  has  had  some 
irritation  and  some  stopping  of  the  left  nasal  cavity.  This 
was  accompanied  by  scabby  condition  and  an  occasional  bloody 
discharge.  She  had  been  able  to  see  a  small  growth  just 
within  the  external  opening  on  the  outer  side  which  was  evi- 
dently increasing  in  size. 

Examination.  No  external  swelling  or  congestion.  No 
enlargement  of  the  cervical  or  submaxillary  glands.  On  in- 
spection just  within  the  left  nasal  cavity  could  be  seen  a  small 
growth  at  the  anterior  end  of  the  inferior  turbinate  close  to 
the  mucocutaneous  margin.  It  was  dry  and  about  the  size 
of  a  bean,  slightly  scabby,  sessile  in  form  with  a  slight  tendency 
to  bleed  if  touched.  The  patient  gave  no  histor)-  of  nose 
bleed.  To  all  appearances  the  growth  gave  every  indication 
of  being  a  fibrous  papilloma.  Under  cocaine  anesthesia  the 
growth  was  very  easily  removed  with  the  cold  wire  snare  and 
the  raw  surface  cauterized  with  the  electrocautery.  There 
was  very  little  hemorrhage. 

The  growth  was  submitted  to  Dr.  John  Funke,  pathologist. 
who  gave  the  following  report : 
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"Specimen  consists  of  a  reniform  mass  1.2  by  0.6  by  0.4  cm. 
which  is  reddish  grey  in  color  and  rather  firm. 

Microscopic  Examination.  The  sections  are  surrounded  by 
a  stratified  layer  of  squamous  epithelium  which  at  one  point 
is  clearly  destroyed  by  a  very  small  ulcerated  area.  ^Extend- 
ing from  this  area  for  a  short  distance  the  superficial  portion 
of  the  epithelial  stratum  is  undermined.  The  structures  under- 
lying the  ulcerated  and  undermined  area  are  infiltrated  with 
cells  which  for  the  most  part  are  arranged  in  plugs,  but  some 
are  in  long  strings.  These  cells  are  polyhedral  in  shape,  are 
about  the  size  of  the  cells  occupying  the  lowermost  portion  of 
the  epithelial  stratum.  They  stain  well,  especially  the  nucleus. 
The  protoplasm  is  granular  and  rather  scanty. 

The  stroma  is  abundant,  stains  rather  feebly  and  contains  a 
few  blood  vessels. 

Diagnosis.    "Basil  cell  epithelioma." 

Subsequent  History.  The  patient  returned  in  one  week's 
time,  showing  no  signs  of  reaction  and  nothing  more  upon  the 
surface  than  would  be  expected  from  the  removal  of  a  benign 
growth.  A  sedative  ointment  had  been  given  to  be  used  in  the 
nasal  cavity. 

Nov.  16th,  1919.  Three  weeks  later  the  patient  was  again 
seen.  There  was  considerable  irritation  inside  the  nose, 
accompanied  by  scabbing  and  bleeding.  The  patient  said  she 
felt  very  uncomfortable.  She  was  then  referred  to  Dr.  O.  D. 
Hall  for  radium  treatment.  I  saw  the  patient  at  intervals 
during  the  radium  treatment,  but  only  for  observation.  The 
radium  was  used  as  follows,  being  placed  just  inside  the  nasal 
cavity  and  properly  screened. 

Nov.  15th,  1919.     50  milligrams.     Time  2  hours. 

Dec.  15th,  1919.     Same  amount.     Time  4>4  hours. 

Feb.  11th,  1920.  Same  amount.  Time  IVj  hours,  making 
a  total  of  450  milligram  hours. 

Jan.  15th.  Examination  shows  a  complete  disappearance  of 
the  growth,  smooth  surface,  and  only  slightly  scabby  condi- 
tion. 

Oct.  22nd,  1920.  Nasal  cavity  looks  normal  and  patient 
told  to  report  at  the  slightest  indication  of  discomfort  in  the 
nose. 
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A  letter  from  the  patient  ^lay  15th,  now  19  months  since 
operation  indicates  there  is  no  further  trouble. 

Contrary  to  the  opinion  of  several  observ^ers,  my  own  expe- 
rience leads  me  to  conclude  that  radium  is  much  more  effective 
in  epitheliomata  than  in  other  forms  of  malignant  growths. 

In  1919,  before  the  American  Ophthalmological  Society,  I 
reported  two  cases  of  epithelioma  of  the  eyeball,  where  exen- 
teration of  the  orbit  followed  by  the  use  of  radium  produced 
a  complete  cure  up  to  the  present,  six  years  in  one  and  eleven 
years  in  the  other. 

In  1916,  the  writer  reported  a  case  of  epithelioma  of  the 
pharyngeal  wall  treated  by  complete  excision  with  the  electric 
cautery,  and  which  has  remained  cured  up  to  the  present  date. 
Radium  was  not  used,  but  in  epitheliomata  accessible  for  com- 
plete excision,  especially  by  electrocautery,  results  will  nearly 
always  be  favorable.  This  has  been  frequently  demonstrated 
in  the  removal  of  skin  epitheliomas  in  the  region  of  the  face 
or  from  skin  surfaces. 

The  cure  of  epitheliomata  is  entirely  a  different  proposition, 
however,  when  they  are  located  in  a  vascular  region  like  the 
ethmoid  or  have  their  origin  in  a  closed  cavity  like  the  antrum 
maxillary.  Thorough  eradication  is  practically  impossible,  but 
it  is  in  just  such  cases  that  radium  does  its  best  work. 

The  splendid  results  shown  in  Boston  last  year  by  Drs. 
Barnes  and  Greene  in  the  combined  use  of  surgery  and  radium 
in  malignant  growths  of  the  head  certainly  leads  us  to  be  far 
more  optimistic  in  our  views  than  has  heretofore  been  the  case. 

I  take  the  liberty  of  presenting  a  bibliography  of  the  litera- 
ture bearing  on  the  treatment  of  nasal  epitheliomata.  especially 
in  regard  to  the  results  obtained  by  the  use  of  radium.  No 
doubt  this  is  far  from  being  complete,  but  if  other  obser\'er5 
will  add  to  this  series,  we  may  begin  to  have  more  exact 
statistics. 

Radium  i.\  the  Treatment  of  Epithelioma  of  the 
Nasal  Cavities. 

case  reports. 

Adam'-  rejwrts  a  case  of  endothelioma  in  which  the  tumor 
filled  the  right  half  of  the  nasopharynx,  appearing  to  grow 
from  the  eustachian  orifice.     Two  radium  applications  were 
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made  on  November  29,  1915,  and  January  12,  1916;  50  mg. 
of  radium  screened  by  1  mgm.  of  gold  was  applied  for  twenty- 
three  hours  at  the  first  treatment,  and  for  eleven  hours  at  the 
second.  At  the  time  of  the  report,  August,  1916,  the  parts 
seemed  normal.  Sufficient  time  has  not  elapsed  to  estal^lish 
a  permanent  cure,  but  the  result  is  certainly  better  than  could 
have  been  obtained  by  surgical  interference.  (Sonnenschein 
refers  to  this  case  as  epithelioma.) 

Botey^  treated  two  cases  of  endonasal  epithelioma  with  ra- 
dium with  poor  results.  In  both  the  growth  progressed  and 
the  patients  died. 

Delavan*^  in  his  report  on  radium  in  the  treatment  of  the 
growths  of  the  upper  air  passages,  at  the  Memorial  Hospital, 
includes  three  tumors  of  the  "nasal  mucosa,"  treated  by  ra- 
dium. Two  of  these  had  advanced  recurrent  lesions.  (The 
nature  of  these  tumors  is  not  indicated.)  In  the  third  case,  a 
recurrent  epidermoid  carcinoma  of  the  posterior  portion  of 
the  nasal  septum,  occluding  both  nasal  passages,  an  excellent 
result  was  obtained  by  removing  the  growths  with  a  snare  and 
treating  their  bases  with  radium.  There  was  no  recurrence 
in  three  months. 

"The  difficulties  of  making  accurate  applications  of  radium 
to  the  nose  are  very  great,  unless  the  lesion  is  an  early  one 
and  sitviated  low  down."  These  cases  are  also  reported  by 
Janeway  in  his  book.^^ 

Hill**  reports  one  case  of  epithelioma  originating  in  the  left 
antrum,  extending  into  the  nasal  cavity,  the  ethmoid  cells  and 
nasopharynx,  treated  by  radium ;  100  mgm.  of  radiobromide 
was  inserted  through  a  breaking  down  area  over  the  hard 
palate  into  the  antrum;  50  mg.  into  the  same  cavity  by  the 
inferior  nasal  route ;  a  small  tube  of  20  mg.  in  the  ethmoid 
region ;  a  fourth  tube  of  50  mg.  in  the  nasopharynx.  A  48 
hour  exposure  was  made,  as  the  growth  was  fungating.  The 
growth  cleared  up  within  a  few  days,  but  apparently  had  in- 
vaded the  cranial  cavity,  as  the  patient  died  "shortly  after- 
wards" from  intracranial  pressure. 

In  general,  Hill  says  that  radium  is  worth  trying  in  any 
malignant  growth  of  the  nose  and  throat  "which  is  consid- 
ered hopelessly  outside  the  range  of  radical  excision  by  the 
knife,  provided  always  that  an  adequate  amount  is  available, 
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and  that  the  primary  growth  is  accessible  and  not  too  far  ad- 
vanced and  extensive,  that  the  secondary  adjacent  growths  and 
more  remote  metastases  are  not  a  contraindication,  and  pro- 
vided also  that  the  general  health  of  the  patient  is  fairly  good." 
If  an  extensive  growth  is  treated  and  reacts  well,  a  massive 
dose  of  toxins  may  cause  not  only  general  malaise  and  fever, 
but  "a  very  definite  toxemia.'' 

Generally  speaking,  round  cell  sarcomas  and  most  endothe- 
liomas react  rapidly  and  consistently  well  to  radium ;  spindle 
celled  sarcomas  and  fibrosarcomas  react  fairly ;  squamous  epi- 
theliomas and  carcinomas  "are  far  more  uncertain  in  the  way 
they  react  to  radium.  It  may  be  asserted,  however,  that  some 
epitheliomas  in  the  nose,  throat  and  gullet  do  react  beneficially 
to  radium,  in  striking  contrast  to  those  of  the  tongue  and  of 
the  vulva." 

In  the  case  reported  the  author  calls  attention  to  the  fact 
that  the  tumor — through  an  epithelioma — reacted  immediately 
"after  the  manner  of  a  round  celled  sarcoma."  There  is  usu- 
ally, he  says,  a  longer  latent  period  in  carcinoma. 

Kelly^-  reports  one  case  of  epithelioma  of  the  nasopharynx, 
the  tumor  being  attached  to  the  roof  and  resting  on  the  palate, 
hiding  the  entire  right  posterior  nares  and  all  but  the  outer  seg- 
ment of  the  left  posterior  nares.  Xasal  fossse  normal.  It 
caused  nasal  obstruction  and  a  severe  hemorrhage.  On  Janu- 
ary 27,  1915,  50  mg.  of  radium  was  screened  with  2  mm.  of 
silver  and  covered  with  2  mm.  of  rubber  was  applied  for  twen- 
ty-four hours.  This  caused  ulceration  of  the  palate  and  fauces 
for  a  week.  On  March  10th.  the  tumor  had  shrunk  so  that 
the  nose  was  free,  but  a  small  rounded  mass  was  still  present, 
on  the  roof  of  the  nasopharynx.  Radium  was  again  applied 
in  the  same  dosage  as  before.  On  May  14th  and  June  2d  there 
was  no  sign  of  the  growth,  but  the  site  of  origin  was  cov- 
ered by  an  adherent  crust  of  mucus.  Underneath  was  an 
apparentlv  healthy  surface.  A  third  radium  treatment  was 
criven  on  June  2d.  Last  examinaiton  on  February  12,  1*^16. 
Still  crusting  behind  the  right  choanal  arch,  but  the  under- 
lying surface  was  healthy,  and  there  was  no  sign  of  recur- 
rence. 

Kofier^'^  reports  on  the  treatment  by  radium  of  three  lympho- 
sarcoma and  eleven  carcinoma  of  the  nose,  mouth  and  throat. 
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The  results  were  better  in  the  carcinoma  than  in  the  sarcoma. 
One  of  these  was  a  basal  cell  carcinoma  filling  the  right  side 
of  the  nose,  originating  from  the  region  of  the  infundibulum. 
Operation  of  Langenbeck,  followed  by  application  of  radium. 
Patient  in  good  health  and  free  from  recurrence  at  last  re- 
port. (Operation  in  October,  1912;  report  published  early 
part  of  1913,  exact  date  not  given.) 

Xew^**  reports  results  from  the  use  of  radium  in  211  neo- 
plasms of  the  nose,  throat  and  mouth  at  the  Mayo  Clinic. 

In  cases  suitable  for  surgical  treatment,  radium  alone  is  not 
used,  he  says. 

Of  the  211  tumors,  9  were  intranasal  epitheliomas  and  5 
epithelioma  of  the  nasopharynx.  In  regard  to  the  results, 
New  says,  "it  is  too  soon  to  report  end  results  in  this  group.'' 

Of  the  results  in  nasal  epithelioma  he  says  that:  "Operative 
measures  in  the  treatment  of  epithelioma  of  the  nose  are 
usually  of  little  value.  Radium  frequently  clears  up  the  ulcer- 
ation and  discharge  and  scars  down  the  growth,  giving  the 
patient  much  relief,  and  sometimes  accomplishing  more  than 
this."     No  further  detail  in  regard  to  results  is  given. 

The  author's  general  conclusion  is :  "The  immediate  re- 
sults of  the  treatment  of  neoplasms  of  the  nose,  throat  and 
mouth  with  radium  are,  as  a  whole,  very  encouraging.  Many 
patients  previously  operated  on  with  a  recurrence  following 
are  now  treated  with  radium  and  the  neoplasm  disappears,  giv- 
ing months  or  years  of  relief,  with  no  surgical  mortality.  The 
patients  are  made  much  more  comfortable  than  they  would 
be  with  an  operation.  The  number  of  patients  that  will  be 
permanently  cured  of  a  true  malignancy  with  radium  is  prob- 
ably very  small  relatively,  but  the  number  of  inoperable  cases 
that  are  markedly  relieved  and  receive  months  or  years  of 
comfort  is  quite  large.  We  do  not,  however,  recommend  the 
treatment  by  radium  of  any  neoplasm  that  is  surgical.  In  such 
cases  the  patient  should  have  the  benefit  of  both  surgery  and 
radium.  The  use  of  radium  has  entirely  changed  the  prog- 
nosis in  neoplasms  of  the  nose,  throat  and  mouth." 

Schmeigelow-*'  reports  twelve  cases  of  malignant  tumors  of 
the  nose,  pharynx  and  oral  cavity  treated  by  radium  in  1918 
and  1919.  Three  patients  died;  one  (epithelioma  of  the  right 
tonsil)    from  metastasis  in  the  liver;  one   (cancer  of  the  left 
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tonsil)  from  recurrence  in  the  pharynx  with  ulceration  and 
hemorrhage;  one  (nasopharyngeal  sarcoma)  from  septic  ab- 
scess without  recurrence  or  metastasis  of  the  tumor.  Iri  one 
case  (epithelioma  of  the  soft  palate  and  left  tonsil),  the  tumor 
disappeared,  but  the  patient  suffered-  from  a  radium  burn, 
probably  due  to  a  faulty  radium  tube.  In  another  case  (can- 
cer of  the  tonsils)  the  tumor  did  not  recur,  but  the  glands  were 
involved  and  continued  painful  in  spite  of  both  radium  and 
Roentgen  treatment. 

In  the  other  patients  of  this 'series,  results  were  excellent, 
without  recurrence  in  a  year  or  over.  One  of  these  cases  was 
an  epithelioma  of  the  nasopharynx  in  a  woman  70  years  old. 
The  tumor  was  located  on  the  posterior  wall  of  the  naso- 
pharynx. Three  radium  tubes  (30  mg.)  of  radium  were  ap- 
plied through  the  nose  for  24  hours  on  June  26,  1919 ;  this 
was  followed  by  immediate  improvement,  but  two  subsequent 
treatments  were  given  as  a  preventive  on  Jnly  31st  and  Octo- 
ber Uth,  although  the  tumor  had  entirely  disappeared,  and 
the  tissue  appeared  entirely  normal.  Clinically  the  cure  was 
complete  at  the  time  of  the  report  (June,  1920). 

Schmeigelow  says  that  Lederman  and  Kuznitzky^'^  report 
one  case  of  advanced  squamous  celled  epithelioma  of  the  naso- 
pharynx which  improved  under  Roentgen  treatment,  but  was 
entirely  cured  by  mesothorium  and  radium.  Their  original 
report  is  not  available. 

II. CASES    OPERATED. 

(Including  only  a  few  cases  operated.  See  also  notes  with 
reference  for  results  with  operation.) 

Beck"  includes  in  his  report  on  malignant  disease  of  the 
upper  respirator}'  tract,  7  cases  of  intranasal  carcinoma,  in- 
cluding the  accessory  sinuses ;  3  cases  operated :  5  followed  up 
to  recent  date.     All  died. 

Dougherty'  reports  two  cases  of  epithelioma  of  the  frontal 
sinus,  both  operated.  One  patient  died  several  weeks  after 
the  operation  from  purulent  meningitis  ;  the  other  died  two 
months  after  operation  from  extension  and  ulceration  of  the 
growth. 

Ferreri*  states  that  epithelioma  of  the  nasal  fossse  is  un- 
doubtedly rare.  His  table  of  cases  shows  1  epithelioma  of  the 
antrum  of  Highmore,  cured  by  operation ;    1  case    of   rhino- 
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pharyngeal  epithelioma  inoperable,  death ;  5  cases  of  epithe- 
lioma of  the  nasal  fossc-e  and  diffuse  epithelioma  of  the  nose, 
of  which  one  was  cured  by  operation,  the  others  were  inoper- 
able ;  1  epithelioma  of  the  left  maxillary  sinus,  not  operated. 
One  epithelioma  of  the  roof  of  the  mouth  was  treated  by  ra- 
dium ;  the  patient  died.  This  is  the  only  case  of  epithelioma 
included  in  the  report  in  which  radium  was  used. 

Thomson-^  reports  two  cases  operated,  using  Aloure's  oper- 
ation. Case  1.  Endothelioma  of  the  ethmoid  and  antrum: 
IMoure's  operation;  no  recurrence  in  S}^  years.  Case  2.  Epi- 
thelioma of  the  left  maxillary  antrum;  ]\Ioure's  operation;  no 
recurrence  after  3i/4  years. 

HI. GENERAL  CONCLUSIONS   IN   REGARD  TO  THE  VALUE  OF 

RADIU^[    IX   THE  TREATMENT   OF  EPITHELIOMA. 

Boggs*  makes  no  mention  of  epithelioma  of  the  nasal  cavi- 
ties specifically,  but  says  in  regard  to  radium  treatment  of  epi- 
thelioma in  general : 

'"Primarily  epithelioma  is  not  a  surgical  disease,  because,  in 
order  to  remove  all  the  cancerous  cells,  it  is  nearly  always 
necessary  to  remove  too  much  healthy  tissue.  The  perma- 
nency of  the  end-results,  in  the  past  few  years  in  many  thou- 
sands of  cases,  has  shown  that  radiation  far  surpasses  any 
other  method. 

"Radium  is  the  best  form  of  radiation  locally  on  the  lesion 
and  in  regions  where  glandular  metastases  are  likely  to  take 
place.  Radium  used  over  glandular  centers  or  junctions  with 
complete  roentgen  treatment  over  the  tributaries,  is  far  supe- 
rior to  the  most  complete  and  often  unnecessary  dissection." 

"Each  year,"  he  says,  "there  is  a  smaller  percentage  of 
surgeons  removing  epitheliomas.  I  do  not  mean  to  say  that 
surgery  is  never  indicated,  but  I  believe  that  it  is  seldom,  if 
ever,  indicated  in  primary  cases." 

Janeway^°  in  his  1918  article  says  that  at  the  Memorial  Hos- 
pital they  "have  been  encouraged  to  treat  a  rather  large  num- 
ber of  operable  cancers  of  the  mucous  membranes"'  with  ra- 
dium. "The  remarkable  improvement  in  some  of  the  cases 
treated  palliatively  has  not  alone  stimulated  this  attempt,  but 
more  especially  the  favorable  result  obtained  on  many  early 
cancers  in  patients  refusing  operation,  or  in  whom  operation 
was  contraindicated  for  other  reasons.     Two  facts  have  been 
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demonstrated  by  this  experience ;  first,  within  the  time  limits 
in  which  we  have  been  working,  single  applications  were  often 
sufficient  to  cause  apparent  complete  retrogressions ;  and  sec- 
ond, in  the  larger  lesions,  where  this  favorable  result  was  not 
obtained,  the  lesion  has  become  more  of  an  operable  one  than 
it  was  before  treatment."' 

The  cases  reported  by  Janeway  in  this  article  do  not  include 
any  malignant  growth  of  the  nasal  cavities.  See  report  under 
Delavan"?  name  in  section  on  case  reports. 

Lannois.  Saignon  and  Moutet,^*  in  their  report  on  radium 
therapy  in  tumors  in  otorhinolaryngology,  report  13  cases 
treated  by  radium.  These  include  six  tumors  of  the  nose  and 
sinuses,  and  four  tumors  of  the  nasopharynx,  but  all  of  these 
were  sarcoma,  none  epithelioma. 

In  general,  they  say  that  nonepithelial  tumors  are  much  im- 
proved, often  completely  cured  by  radium,  but  that  results  are 
not  so  good  in  epithelioma,  especially  ectodermic  epitheliomas 
containing  epithelial  pearls  (globe  corne)  are  very  slightly 
influenced  by  radium. 

Pancoast^^  reports  several  cases  of  sarcoma  and  carcinoma 
of  the  tonsil  and  one  case  of  sarcoma  of  the  left  turbinates 
and  antrum.  No  case  of  epithelioma  of  the  nose  or  naso- 
pharynx. 

His  general  conclusions  are : 

"In  the  treatment  of  inoperable  malignant  growth,  origi- 
nating in  cavities  such  as  the  mouth,  throat  and  ear,  radium 
therapy  is  an  extremely  valuable  adjunct,  for  the  reason  that 
it  can  usually  be  applied  directly  to  the  growth,  which  is  more 
or  less  inaccessible  to  direct  roentgen  ray  exposure.  This  alone 
is  not  sufficient,  and  the  growth  should  also  be  attacked  from 
everv  possible  direction  by  cross  firing,  either  by  radium  or 
roentgen  rays  or  both.  Any  near  by  area  in  which  metastasis 
is  likely  to  occur  should  also  be  exposed. 

"Sarcomatous  growths,  especially  in  the  tonsillar  region,  are 
more  amenable  to  treatment  than  carcinomas. 

"It  would  be  best  to  continue  treatment  for  some  time  after 
the  apparent  complete  disappearance  of  the  growth.'" 

Sonnenschein--  in  his  paper  on  radium  in  the  treatment 
of  malignant  tumors  of  the  nose  and  throat  says  little  definite 
in  regard  to  epithelioma  of  the  nasal  cavities  as  distinguished 
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from  other  malignant  tumors.  The  specific  cases  mentioned 
by  him  are  reviewed  elsewhere  in  this  report  under  the 
authors'  names. 

In  his  table  he  includes  41  malignant  tumors  of  the  iiose  and 
sinuses  in  which  radium  was  "the  main  form  of  treatment 
employed'';  of  these  13  were  apparently  cured,  2  were  free 
from  recurrence  for  one  year  or  more,  14  were  improved,  12 
unimproved.  Of  12  cases  of  malignant  tumors  of  the  naso- 
pharynx treated  by  radium  all  were  apparently  cured.  This 
table  does  not  differentiate  between  carcinomas  or  sarcomas. 
Some  writers,  Sonnenschein  says,  "merely  speak  of  'malignant 
disease'  of  certain  tissues  or  structures  so  that  it  is  impossible 
to  differentiate  in  the  table.'' 

From  the  study  of  the  subject  presented  in  this  article  he 
comes  to  the  conclusion  that : 

"The  future  of  radium  therapy  seems  very  bright,  particu- 
larly in  reference  to  applications  in  tumors  of  the  nose  and 
throat ;  but  great  caution  is  advisable  in  statements  regarding 
actual  cures.  It  is  important  to  watch  for  recurrences  during 
a  period  of  from  two  to  five  years. 

"Radium  is  probably  of  great  value  before,  and  certainly 
after  operations.  It  is  very  efficient  in  relieving  pain,  hemor- 
rhage, discharge,  etc.,  in  many  inoperable  cases. 

"Sarcomas  are  especially  responsive  to  radiation  ;  the  car- 
cinomas yield  much  less  readily,  and  the  squamous  type  of  epi- 
thelioma is  scarcely  amenable  to  radium  at  all. 

"Radium  has  many  advantages  as  compared  with  roentgen 
rays,  especially  for  application  in  the  nose  and  throat. 

"The  diagnosis  of  the  malignant  cases  should  be  made  by 
a  competent  laryngologist,  and  the  radium  applied  either  by 
him  or  in  cooperation  with  a  radiologist.  Only  in  this  way 
will  correct  statistics  and  reliable  results  be  obtained,  with 
greatest  benefit  to  the  patient  and  the  safest  guide  to  the  pro- 
fession.'' 

W'ickham  and  DeGrais^*  say  that  "the  value  of  radium  in 
malignant  tumor  of  the  mucous  membrane  is  incontestable, 
but  varies  according  to  the  region  and  the  nature  of  the  tumor 
— sarcoma  being  by  far  the  most  amenable  to  treatment." 

Their  cases  reported  do  not  include  any  malignant  tumors 
cf  nasal  cavities. 
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Barnes  reports  a  series  of  malignant  tumors  of  the  nasal 
accessory  sinus  treated  by  operation  and  radium.  For  the 
operation  the  Moure  incision  is  made  in  the  cheek,  and  "every 
particle  of  tumor  tissue,  all  necrotic  or  soft  bone"  removed. 
Wherever  possible,  it  is  desirable  to  remove  a  small  margin 
of  normal  tissue.  A  triangular  flap  of  integument,  "having  its 
base  in  the  upper  incision  and  its  apex  at  the  lower  limits  of 
the  antrum,"  is  removed  from  the  cheek,  leaving  a  permanent 
opening  into  the  operative  cavity,  so  that  any  tendency  to  re- 
currence may  be  observed.  The  deformity  following  this  is 
not  great.  The  cavity  is  lightly  packed  with  gauze,  in  the 
center  of  which  a  radium  emanation  tube  "of  appropriate 
strength"  is  placed.  The  tube  remains  in  place  about  two 
weeks,  being  reinserted  at  each  dressing.  As  the  tube  loses 
one-sixth  of  its  radiating  strength  every  24  hours,  it  is  prac- 
tically inert  at  the  end  of  convalescence.  Three  or  four  later 
radium  treatments  are  given  at  weekly  intervals  as  a  pre- 
ventive measure.  Marked  reaction  of  the  tissues  should  be 
avoided  in  these  treatments. 

In  the  series  reported  by  the  author  there  were  six  car- 
cinomas, one  small  round  celled  sarcoma  and  one  fibrosarcoma. 
With  the  exception  of  the  last  named,  all  were  of  long  stand- 
ing and  involved  both  the  ethmoid  and  the  sphenoid.  Three 
(all  carcinomas)  were  operations  for  recurrences,  and  one 
(sarcoma)  had  had  an  enucleation  of  the  eye  one  year  before, 
further  operation  being  abandoned  on  account  of  the  extent  of 
the  growth.  Neither  sarcoma  shows  any  sign  of  recurrence 
(14  and  26  months  after  operation).  Of  the  carcinomas,  three 
patients  have  died,  one  has  extensive  recurrences,  two  are 
well  with  no  sign  of  recurrence  25  and  17  months  after  opera- 
tion respectively.  One  of  the  deaths  was  postoperative,  due 
to  septic  meningitis.  The  carcinoma  in  this  case  involved  all 
the  sinuses  except  the  frontal. 

The  author  believes  that  in  these  massive  tumors  of  the 
sinuses  "radium  without  operation  is  useless."  However, 
"thorough  operation  combined  with  immediate  radiation 
through  a  wide  opening  in  the  face  which  for  purposes  of 
observation  is  allowed  to  remain  permanently,  will  give,  I  be- 
lieve, better  results  than  we  have  been  accustomed  to  consider 
possible." 
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Guichard  reports  two  cases  of  epithelioma  of  the  nasal  fossa 
that  invaded  the  sinuses,  the  orbit  and,  in  one  case,  the  cranial 
cavity.  Xo  treatment  is  reported  in  one  case.  The  other 
case  was  operated  and  given  several  X-ray  treatments.  The 
treatment  was  successful  and  the  patient  remained  in  good 
health.  (Operation  in  August,  1919;  report  published  March, 
1920.) 

In  a  later  article  (October  10,  1920)  Lannois  and  Saignon 
review  their  work  on  radium  treatment  of  tumors  of  the  ear, 
throat  and  nose,  but  report  no  new  cases.  In  their  work  they 
employ  Dominci  radium  tubes  ;  they  use  doses  of  25  to  160 
mg.,  left  in  place  for  6  to  24  hours,  occasionally  for  36  hours, 
exceptionally  for  48  hours. 
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CAxNCER  OF  THE  LARYNX. 

By  N.  B.  Carson,  M.  D., 

St.  Louis. 

In  treating  the  subject  of  cancer  of  the  larynx  it  seems 
Hke  ancient  history  to  go  back  to  1887,  when  I  did  my  first 
laryngectomy.  Since  that  time  I  have  had  four  other  cases, 
with  three  operative  deaths.  This  is  a  very  high  mortality  and 
would  seem  to  make  the  operation  of  laryngectomy  unjustifi- 
able were  it  not  for  the  fact  that  others  have  been  more  suc- 
cessful and  had  the  mortality  not  steadily  decreased  from  40 
odd  per  cent  at  that  time  to  about  10  per  cent  at  present. 
This  change  has  resulted  from  improved  technic  in  operative 
methods,  but  principally  from  the  introduction  of  intratracheal 
and  especially  local  anesthesia. 

This  mortality  was  due  in  part,  if  not  entirely,  to  the 
fact  that  the  cases  were  not  selected,  as  I  do  nut  believe 
the  comfort  of  the  patient  should  be  sacrificed  for  the  benefit 
of  statistics.  I  have  seen  many  apparently  hopeless  cases  of 
cancer  relieved  of  their  sufferings — very  materially  relieved — 
and  their  lives  made  decidedly  more  endurable  and  sometimes 
saved  by  operation.  In  a  case  that  I  call  to  mind,  a  patient 
had  an  apparently  hopeless  cancer  of  the  breast  and  I  did  what 
I  intended  to  be  a  palliative  operation,  making  it  as  complete 
as  possible ;  it  was  so  complete  that  the  patient  is  still  alive, 
with  no  signs  of  return  of  the  disease,  after  more  than  thirty 
years. 

Of  the  malignant  diseases  aft'ecting  the  larynx  we  have  both 
sarcoma,  which  is  very  rare,  and  carcinoma,  but  I  shall  consider 
carcinoma  only,  as  I  have  never  seen  a  case  of  sarcoma. 

Jacobson  (Operations  of  Surgery,  5th  Edition,  1908,  \'ol.  I, 
page  657),  referring  to  the  subject  of  extreme  disease  of  the 
larynx,  says :  "The  question  as  to  how  far  operations  in  these 
cases  are  justifiable  arises.  Interference  here  is  one  of  those 
instances  in  which  the  surgeon  may  have  a  difficulty  in  deciding 
where  to  stop  owing  to  the  extent  of  the  disease.     Where  the 
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pharynx,  epiglottis  and  surrounding  soft  parts  have  been  exten- 
sively extirpated  the  patient  usually  gains  a  prolongation  of 
life,  rarely  a  cure,  at  the  cost,  to  put  the  matter  moderately, 
of  great  discomfort." 

Jacobson  then  quotes  Cohen,  who  says  "it  is  most  important 
to  distinguish  between  recovery  and  mere  survival  after  oper- 
ation in  these  cases."  Continuing,  Jacobson  refers  to  Prof. 
Gluck's  article  (British  Med.  Jour.,  Oct.  21,  1903,  page  1122), 
doing  so  only  to  condemn  his  views.  He  says :  "To  enable  my 
readers  to  form  an  opinion  for  themselves  in  this  matter,  I 
will  refer  them  to  the  illustrations  in  Prof.  Gluck's  article 
above  referred  to,  wherein  the  results  demonstrate  what 
especial  experience  may  achieve  with  especial  operative  skill, 
but  this  is  only  half  the  picture.  Such  figures  as  those,  showing 
the  steps  in  the  technic  by  which  such  results  may  be  attained, 
show  also  inevitable  mutilations  by  which  the  patient's  future 
must  be  rendered  a  sad  one," 

Just  here  I  would  ask,  can  the  patient's  future  be  made 
more  sad  by  operation  than  it  is  before  operation,  in  advanced 
cases? 

.Quoting  Prof.  Gluck's  words  in  the  article  referred  to  in 
the  British  Medical  Journal,  where  he  says  "first  save  and 
prolong  the  life  of  your  patient,  and  do  not  trouble  yourself 
too  much  about  the  post-operative  state;  the  restitution  of 
function  will  be  a  secondary  care,  the  imminent  danger  once 
dissipated."  Jacobson  says  these  remarks  are  justified,  as  far 
as  they  go,  but  they  do  not  go  far  enough,  and  he  claims, 
without  the  least  exaggeration,  the  fact  remains  that,  of  all 
the  mutilations  inflicted  by  surgery,  that  for  extrinsic  malignant 
disease  of  the  larynx  is  the  most  terrible."  Jacobson  and 
others  who  oppose  operations  for  extrinsic  cancer  of  the 
larynx  and,  for  that  matter,  cancer  in  other  parts  of  the  body, 
seem  to  forget  that  the  parts  are  already  destroyed  beyond 
redemptation  and  that  the  surgeon  is  not  causing  a  mutilation 
but  that  by  removing  the  already  destroyed  parts  he  is  doing 
the  patient  a  great  kindness  in  taking  away  the  source  of  the 
foul  odor  and  discharges  which  are  the  cause  of  this  toxemia 
-which  results,  and  at  the  same  time  this  removal  sometimes 
ends  in  a  cure. 

Further  on,  in  the  same  connection,  Jacobson  acknowledges 
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that  if  the  patient  survives  he  will  be  free  from  pain,  especially 
pain  in  the  ears,  and  much  of  his  cough  from  toxemia,  and  he 
will  put  on  flesh.  How  far  he  can  follow  any  occupation  must 
depend  upon  the  nature  of  this,  and  how  far  it  requires  the 
ordinary  voice,  which  of  course  the  patient  has  lost. 

Professor  Chiari  of  \'ienna.  in  an  address  on  cancer 
delivered  before  the  Laryngological,  Rhinological  and  Oto- 
logical  Societies  in  1909,  states  that  ''it  is  remarkable  how 
long,  comparatively,  these  patients  may  remain  in  this  stage 
without  being  delivered  from  their  terrible  suffering  by  an 
inflammation  of  the  lung  or  a  toxic  condition  of  the  blood. 
They  generally  succumb  to  the  ever  increasing  weakness  from 
disturbed  nutrition  and  frequently  recurring  hemorrhages.  On 
this  account  any  effort  to  cure  cancer  of  the  larynx  is  a  real 
blessing  to  humanity,  and  a  surgeon  is  likewise  obliged  to 
undertake  serious  operations  if  there  is  merely  a  prospect  for 
radical  cure."  To  this  statement  I  will  add  that  if  there  is  a 
chance  to  relieve  the  suft'erer  for  even  a  short  time  he  should 
have  the  benefit  of  that  chance,  regardless  of  statistics. 

There  are  two  methods  adopted  for  the  relief  of  cancer  of 
the  larynx.  One  is  palliative  and  employs  so-called  cancer 
cures,  which  include  injections  into  the  blood,  into  the  muscles 
and  under  the  skin,  and  also  X-ray,  radium,  etc.  If  cures 
come  from  these  methods,  I  have  never  seen  them,  but  I  have 
seen  bad  results  follow  their  employment.  I  have  in  mind 
one  particular  case  of  an  intrinsic  cancer,  a  most  favorable 
case  for  removal,  where  the  patient  was  persuaded  to  submit 
to  injections  into  the  blood,  and  died  in  a  comparatively  short 
time  and  in  much  suffering. 

The  other  method — surgery — has  up  to  the  present  time 
been  the  only  successful  method  of  cure,  and  I  must  here  join 
the  large  army  of  surgeons  who  treat  cancer  and  who  believe 
that  in  order  to  be  successful  the  removal  must  be  early  and 
thorough. 

Of  the  four  surgical  methods  employed  for  the  removal 
of  cancer  the  internal  method  would  not  be  considered  if  it 
were  not  that  some  operators  claim  that  with  the  aid  of  the 
suspension  apparatus  growths  in  the  larj-nx  can  be  diagnosti- 
cated early,  their  limits  clearly  defined  and  in  some  cases 
.'satisfactorily  removed.     This  may  be  true  in  the  hands  of  a 
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few  experts  provided  with  the  suspension  apparatus,  but  the 
procedure  itself  must  necessarily  be  in  most  cases  not  only- 
unsatisfactory  but  dangerous. 

While  I  have  seen  cases  of  tumors,  supposed  to  be  malignant, 
removed  from  the  inside  that  have  recovered  and  remained 
well,  I  cannot  help  believing  that  the  procedure  is  unjustifiable 
for  the  reason  that  we  cannot  be  sure  that  the  removal  is 
complete,  and  if  not  complete  new  avenues  for  infection  w^ould 
be  open.  In  thrs  connection  I  wish  to  enter  my  very  decided 
protest  against  the  custom  of  taking  pieces  for  examination, 
unless  the  patient's  full  consent  has  previously  been  obtained 
to  proceed  immediately  with  the  operation  if  it  should  be 
deemed  necessary.  I  believe  there  is  danger  of  a  spread  of 
the  disease  from  the  opening  up  of  avenues  by  incomplete 
removal.  I  fully  agree  with  Dr.  John  Mackenzie  when  he  says 
"the  removal  of  a  piece  for  microscopic  examination  too  often 
means  the  beginning  of  the  end."  Chiari  claims  this  statement 
to  be  incorrect,  as  he  says  many  operators,  including  himself, 
have  never  seen  such  a  result,  but  he  goes  on  to  say,  almost  in 
the  same  breath,  "that  he  does  not  wish  to  deny  that  any 
incomplete  removal  of  a  carcinoma  may  increase  its  growth." 
He  then,  as  proof  of  the  last  part  of  his  assertion,  cites  a  case 
of  Knight's  in  which  a  growth  on  the  vocal  band,  held  to  be  a 
singer's  node,  was  removed  by  the  cold  wire  snare  and  recog- 
nized to  be  cancer,  whereupon  a  rapid  growth  of  the  carcinoma 
resulted,  and  he  says  "there,  as  I  have  long  claimed,  the 
external  operation  is  not  to  be  postponed  longer  than  a  few 
days,  or  at  most  two  weeks  after  the  removal  of  the  piece  for 
examination  if  the  carcinoma  has  been  determined  histologic- 
ally.   In  this  way  the  intralaryngeal  operation  can  do  no  harm." 

I  cannot  agree  that  the  incomplete  removal  of  the  growth, 
under  any  circumstances,  is  free  from  danger  of  a  spreading 
of  the  disease,  even  for  a  few  days,  and  I  think,  as  I  have  said 
above,  that  this  incomplete  removal  should  never  be  under- 
taken unless  there  is  a  perfect  understanding  with  the  patient 
beforehand.  In  this  opinion,  I  think.  I  will  be  supported  by 
most  surgeons  who  have  much  experience  in  the  treatment  of 
cancer. 

Quoting  from  Jacobson  again,  who  says  Newman  of  Glas- 
gow sounded  the  following  note  of  warning:     "Intralaryngeal 
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excision  for  microscopic  purposes  exposes  the  patient  to  very 
serious  danger  by  increasing  the  rapidity  of  secondary  new 
formations.  The  incision  of  a  cancerous  growth,  or  its  partial 
removal,  has  justly  been  regarded  as  a  most  dangerous  pro- 
cedure, probably  because  the  absorption  of  the  infected  material 
takes  place  rapidly  from  a  wounded  surface.  While  conscious 
of  the  propriety  of  removing  portions  of  a  laryngeal  neoplasm 
for  diagnostic  purposes,  I  desire  to  express  my  strong  convic- 
tion that  it  should  not  be  resorted  to  unless  the  patient  is 
willing  to  have  a  radical  operation  performed  immediately  after 
the  diagnosis  is  completed." 

In  proof  of  the  statement  that  a  section  of  cancerous  growth 
taken  for  any  purpose  is  dangerous  unless  followed  immedi- 
ately by  a  radical  operation,  I  will  cite  two  cases :  First,  one 
by  Cobb  of  Boston  (Annals  of  Surgery,  Feb.,  1905),  who 
reports  a  case  where  an  interscapular  thoracic  amputation  was 
to  be  done  and  where  the  patient  insisted  that  a  diagnostic 
incision  be  made.  This  step  showed  that  the  deltoid  was  infil- 
trated. Very  sharp  reaction  followed  and  eight  days  later, 
when  the  major  operation  was  performed,  numerous  thrombi 
were  found  in  the  subscapular  vein. 

The  second  case  was  that  of  a  young  doctor  who  came  to 
me,  referred  by  the  surgeon  who  had  operated  on  him  three 
weeks  before  but  had  not  succeeded  in  removing  the  growth 
entirely,  because  the  periostium  and  bone  w^ere  involved.  When 
I  saw  him  the  infiltration  had  already  reached  the  shoulder  and, 
as  in  Cobb's  case,  the  disease  had  spread  through  the  incised 
veins.  Three  weeks  after  I  saw  the  patient  I  did  an  inter- 
scapular thoracic  amputation.  ^Microscopic  examination  proved 
the  tumor  to  be  a  mixed  celled  sarcoma,  thus  confirming  the 
diagnosis  made  of  the  section  at  the  time  of  the  first  operation. 
This  patient  is  still  alive  and  practicing  his  profession  after 
the  lapse  of  fourteen  years. 

Thyrotomy  as  a  means  of  removal  of  cancer  of  the  larynx 
is  very  highly  extolled  by  Butlin,  Semon  and  others,  who  claim 
most  brilliant  results  in  small  freely  movable  growths  involving 
the  front  part  of  the  larynx  and  in  persons  over  forty-five 
years  of  age. 

E.  J.  Moure  of  Bordeaux  (Revue  de  laryngol.,  d'otologie 
et  de   rhinoL,  Jan.    15,   1920)    claims  that  "in  persons   under 
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forty-five  cancer  is  very  malignant  and  is  more  likely  to  return 
than  in  old  persons  and  therefore  laryngectomy  should  always 
be  done  in  these  cases." 

In  confirmation  of  this  assertion  I  can  cite  a  case  of  a  friend 
of  mine  who  had  a  small  growth  removed  from  his  larynx 
before  he  was  forty-five  years  old  only  to  have  it  return  in  a 
comparatively  short  time.  He  then  had  it  removed  by  hemi- 
laryngectomy,  but  again  it  returned  and  further  operation  was 
denied  him  and  he  was  condemned  to  X-ray,  much  sutTering 
and  death,  which  fortunately  soon  foUov.ed. 

Thyrotomy  has  one  great  advantage  and  that  is  that  it 
exposes  the  growth  and  enables  the  operator  to  get  a  correct 
idea  of  its  limits,  something  that  is  impossible  when  depending 
upon  the  laryngoscope.  This  proved  to  be  true  in  all  the  cases 
that  I  have  operated  upon,  as  the  disease  was  found  to  be  far 
more  extensive  in  some  of  them  than  the  laryngoscopic  picture 
showed  it  to  be. 

A  careful  study  of  the  literature  on  this  operation  convinces 
me  that  it  should  be  limited  to  a  comparatively  few  favorable 
cases,  and  that  when  so  limited  the  results  are  more  than 
favorable,  while  on  the  other  hand  a  complete  extirpation,  if 
it  had  been  done  on  a  number  of  cases  unfavorable  for  this 
operation,  would  have  saved  a  number  of  fives. 

The  operation  for  removal  of  half  of  the  larynx  for  cancer 
should  not  be  considered  justifiable  as  when  the  disease  has 
gone  beyond  the  reach  of  thyrotomy  it,  without  doubt,  has 
advanced  beyond  the  reach  of  hemilaryngectomy.  It  is  a  much 
more  dangerous  operation  and  one  more  difficult  to  perform 
than  laryngectomy  and  should  never  even  be  considered  after 
a  return  of  the  disease,  following  any  other  attempt  to  remove 
the  cancer,  as  a  complete  laryngectomy — very  complete — is  the 
only  procedure  to  be  undertaken  in  these  cases. 

From  my  personal  experience  with  cancer  of  the  larynx, 
and  from  the  cases  of  others  that  I  have  been  privileged  to 
see,  I  feel  safe  in  affirming  that  laryngectomy,  as  done  at  the 
present  lime,  is  the  operation  of  choice  in  all  but  a  compara- 
tively few  cases.  With  the  present  technic  it  is  a  fairly  safe 
procedure,  and  when  done  early  there  will  be  fewer  returns 
than  by  any  other  method.  In  my  second  case,  during  the 
consultation,  the  question  arose  whether  on  account  of  the  high 
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mortality  and  on  account  of  the  mutilation  that  would  neces- 
sarily result,  and  which  was  likely  to  destroy  his  usefulness, 
it  would  not  be  better  to  postpone  the  operation  until  such  a 
time  as  he  would  be  compelled  to  give  up  his  work  on  account 
of  the  advance  of  the  disease,  especially  as  he  was  then  earning 
good  wages  as  a  bricklayer.  To  that  I  would  not  consent  and, 
fortunately,  the  patient  agreed  with  me  that  if  he  Were  operated 
on  at  once  his  chances  of  recovery  would  be  decidedly  better 
and  he  would  in  the  meantime  be  saved  much  suffering  and 
would  probably  be  able  to  earn  his  "good  wages''  much  longer 
than  if  he  were  to  wait  for  a  "last  resort"  operation. 

The  wisdom  of  this  conclusion  is  evidenced  by  the  fact  that 
he  recovered  and  was  back  at  his  work  in  less  than  three 
months  and  that  now,  after  seventeen  years,  he  is  still  well 
and  is  earning  the  wages  of  a  bricklayer  and,  moreover,  he  is 
able  without  artificial  means  to  make  himself  understood  not 
only  by  his  fellow  workmen  but  by  almost  anyone  he  may  come 
in  contact  with. 

My  first  operation  for  laryngectomy  was  done  on  a  woman, 
the  only  woman  that  I  have  ever  seen  with  cancer  of  the 
larynx.  In  this  case,  in  order  to  confirm  the  diagnosis  of 
cancer,  we  gave  her  large  doses  of  iodid  of  potash,  which 
resulted  in  edema  of  the  larynx,  which  necessitated  trache- 
otomy. The  opening  in  the  trachea  had  to  be  made  very  low 
and  the  tracheal  tube  used  proved  to  be  too  short  so  that  it  was 
with  much  difficulty  that  it  was  kept  in  position  during  the 
night.  In  spite  of  all  our  efforts  it  came  out  the  next  day, 
but  in  the  meantime  it  had  accomplished  its  purpose,  the  edema 
having  subsided  sufficiently  to  allow  the  patient  to  breathe  with 
comparative  comfort.  No  effort  was  made  to  return  the  tube, 
and  when  the  laryngectomy  was  done  the  tracheal  wound  had 
entirely  closed. 

It  had  been  my  intention  to  remove  the  larynx  without  the 
aid  of  a  preliminary^  tracheotomy,  a  step  in  the  operation  which 
was  thought  by  most  operators  at  that  time  to  be  the  best 
method,  but  this  forced  tracheotomy  did  not  cause  me  to  make 
a  change  in  my  technic.  The  larynx  was  removed  after  a 
complete  separation  of  the  soft  parts,  including  large  cervical 
glands,  through  a  "T"  incision,  and  the  trachea  was  then 
divided,  cocainized  and  lifted  out  of  the  way  and  the  anesthetic 
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tube  inserted.  The  larynx  was  then  removed  from  below  up- 
wards with,  very  little  loss  of  blood  and  scarcely  any  shock. 
After  the  larynx  had  been  completely  removed  I  noticed  that 
the  mucous  membranes  from  the  larynx  and  pharynx  fell 
together  in  such  a  way  as  to  shut  off  the  pharynx  from  the 
field  of  operation.  Recognizing  the  advantage  of  this  condi- 
tion, I  introduced  sufificient  sutures  to  hold  the  parts  together. 
The  patient  made  a  rapid  recovery  and  a  year  later  died  from 
a  heat  stroke  without  any  evidence  of  a  return  of  the  disease. 
I  saw  her  several  months  after  the  operation  and  she  expressed 
herself  as  being  comfortable  and  as  well  satisfied  with  her 
condition  as  one  could  be  without  a  larynx.  She  was  able 
to  make  those  about  her  understand  her  wants  without  much 
difficulty. 

My  third  case  was  also  one  of  special  interest.  In  the  first 
place  because  it  was  associated  with  a  latent  tuberculosis  of 
the  left  lung.  Although  tubercule  bacilli  were  present  in  the 
sputum,  it  was  not  thought  of  sufficient  seriousness  to  contra- 
indicate  an  operation  to  relieve  him  of  his  suffering.  In  the 
second  place,  on  account  of  the  fact  that  two  pieces  removed 
from  the  larynx  at  different  times  by  the  same  operator  (Dr. 
H.  Loeb)  brought  two  different  opinions  from  two  pathologists 
w^ho  examined  them.  Here  we  have  an  example  of  how  little 
reliance  is  to  be  placed  in  examination  of  sections  taken  by 
the  intralaryngeal  method.  If  we  had  not  been  satisfied  from 
the  appearance  of  the  growth  presented  by  the  larvmgoscope 
we  would  have  allowed  the  patient's  suffering  to  increase  with 
the  disease  without  an  effort  to  relieve  it.  This  patient  died 
on  the  eighth  day  after  the  operation.    Cause  unknown. 

The  above  cases  were  reported  in  the  Interstate  Medical 
Journal,  July,  1904. 

The  fourth  case  was  a  male,  fifty-two  years  of  age.  and 
was  one  of  extrinsic  cancer  involving  the  larynx,  the  epiglottis, 
part  of  the  pharynx  and  part  of  the  esophagus.  When  he 
entered  the  hospital  he  was  suffering  intensely  and  was  literally 
starving  to  death.  In  order  to  nourish  him  and  diminish  the 
pain  a  gastrostomy  was  done,  after  which  his  condition  was 
very  materially  improved  and  his  suffering  relieved  somewhat. 

Gastrostomy  is  now  often  done  as  a  step  in  lar}-ngectomy 
and  it  is  claimed  that  it   lessens  the  danger  of    bronchopneu- 
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monia  by  diverting  the  food  from  the  mucous  membrane 
closing  the  pharynx,  as  this  membrane  is  often  infected  by  the 
food  passing  over  it  and  by  the  pressure  of  the  permanent 
feedin-g  tube.  This  operation  also  prevents  the  mucous  mem- 
brane closing  the  pharynx  from  being  torn  by  the  introduction 
of  the  tube  for  the  purpose  of  feeding  the  patient. 

When  this  patient  was  operated  upon  the  parts  involved 
proved  to  be  more  extensive  than  they  had  been  thought  to  be 
before  the  operation.  He  lived  several  days  and  died  of 
bronchonneumonia. 

The  fifth  case  was  also  done  to  relieve  the  patient  of  his 
sufferings.  He  was  operated  on  July  23rd  and  died  August 
1st  from  bronchopneumonia.  I  regret  that  I  did  not  do  a 
gastrostomy  in  this  case,  as  the  sutures  in  the  mucous  mem- 
brane closing  the  pharynx  gave  way,  allowing  the  field  of 
operation  to  become  infected,  this  infection  extending  to  the 
lunp-s  caused  the  bronchopneumonia  which  caused  his  death. 

The  last  two  cases  have  not  been  reported  before  and  are 
not  as  complete  as  I  would  like  to  make  them,  as  the  records 
w^ere  either  lost  or  destroyed  while  changes  were  being  made 
in  the  hospital. 

In  conclusion,  I  would  like  to  make  a  prediction  that  the 
plastic  operations  which  are  being  done  at  present  to  close 
defects  left  by  the  extensive  removal  of  parts  destroyed  by  the 
disease  and  for  the  restoration  of  the  part  of  the  esophagus 
necessarily  taken  away,  will  be  further  extended  and  by  the 
use  of  cartilage  grafts,  aided  by  skin  flaps  and  skin  grafts,  a 
very  good  imitation  of  the  larynx  will  be  made  which  will 
overcome  one  of  the  objections  to  laryngectomy. 
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ROENTGENOLOGY  OF  THE  AIASTOIDS  WITH  CON- 
CLUSIONS BASED  ON  ONE  HUNDRED  CASES.* 

By  Frank  R.  Spencer,  M.  D., 

Boulder,  Colorado, 

The  difficulties  of  obtaining  accurate  radiographic  knowledge 
of  the  mastoids  have  been  many.  However,  these  have  been 
largely  overcome  in  the  past  few  years  by  improved  positions 
for  both  the  patient  and  the  tube,  so  that  the  work  of  the 
roentgenologists  have  greatly  facilitated  an  accurate  diagnosis. 
In  fact,  almost  every  case  should  be  submitted  to  an  X-ray 
examination  of  the  right  and  left  mastoid  prior  to  operation. 

Any  study  of  radiograms  of  the  mastoids  is  of  very  little 
value  unless  one  realizes  what  should  be  seen  not  only  in  the 
normal  but  in  the  abnormal.  Iglauer,^  Lange,-  Birkett,^  Pirie* 
and  others  have  all  been  pioneers  in  this  field  of  otolog}'  and 
have  worked  with  the  roentgenologist.  It  has  been  their 
untiring  efforts  which  have  made  this  work  of  practical  value 
in  the  diagnosis  of  mastoiditis,  especially  of  the  acute  type. 
]\Iore  recently  a  very  valuable  article  has  appeared  by  Bigelow^ 
from  which  I  shall  quote  freely. 

Whiting*'  has  emphasized  the  importance  of  looking  for  the 
lateral  sinus  well  forward  in  a  long,  narrow  mastoid  process 
while  operating.  Conversely  it  lies  far  back,  as  a  rule,  in  a 
wide  process.  The  pneumatic  and  diploic  types  have  long 
been  recognized  anatomically  and  surgically,  as  well  as  a 
combination  of  these  two.  Theoretically  a  pneumatic  mastoid 
should  be  the  easiest  to  examine  by  X-ray.  However,  a  very 
thick  cortex  over  all  or  most  of  the  cells  may  increase  the 
difficulty  of  recognizing  the  individual  cell  structure,  thus 
making  the  process  look  a  trifle  cloudy,  when  in  reality  it  is 
clear.  Conversely  a  thin  cortex  may  give  a  rather  clear  radio- 
gram when  the  cells  are  at  least  slightly  diseased.     It  is  almost 

*Read  before  the  Mid-Western  Section  meeting  of  the  American 
Laryngological,  Rhinological  and  Otological  Society,  Colorado 
Springs,  February  26th,  1921. 
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needless  to  state  that  with  extensive  necrosis,  granulations  and 
pus  throughout  the  mastoid  there  should  be  very  little  difficulty 
in  obtaining  a  radiogram  which  will  show  the  extensive 
destruction.  However,  it  is  not  a  case,  with  such  marked 
involvement,  in  which  the  X-ray  is  most  needed  as  an  aid  in 
diagnosis  but  a  case  in  which  the  clinical  evidences  are  less 
pronounced. 

The  diploetic  type  of  thick  cortex  is  almost  certain  to 
give  a  sUght  suggestion  of  haziness  even  when  the  cells  are 
normal.  Therefore,  the  roentgenologist  can  state  only  what 
he  finds  and  his  report,  like  those  from  the  other  laboratories, 
must  be  weighed  and  compared  with  all  the  rest  of  the  clinical 
evidence  before  deciding  for  or  against  operation.  In  spite  of 
this  fact,  Bigelow^  very  properly  says,  ''The  X-ray  is  our  best 
consultant,"  or  words  to  that  effect;  and,  "When  in  doubt, 
radiograph;  if  still  in  doubt,  operate."  If  his  advice  is  fol- 
lowed there  will  be  fewer  exploratory  mastoidectomies 
required,  because  the  X-ray  affords  one  of  the  best  means  of 
determining  what  changes  are  taking  place  in  the  mastoid 
process. 

If  the  lateral  sinus  is  well  forward,  where  it  may  be  uninten- 
tionally opened,  the  radiogram  will  usually  show  this.  How- 
ever, if  well  covered  with  dense  cortex,  necrotic  cells,  granu- 
lations and  pus  it  is  almost  impossible  to  detect  its  bony  groove. 
The  X-rav  differentiates  densities,  so  that  if  all  is  very  dense 
in  the  mastoid  process  the  details  are  lost. 

Cheatle'  ®  ^  ^°  has  written  extensively  upon  the  mastoid 
anatomically  and  he  has  the  following  to  say:  "I  apply  the 
term  'infantile'  to  those  bones  which  retain  throughout  life  the 
characteristics  of  the  outer  antral  wall  and  the  mastoid  mass 
as  seen  in  infancy.  On  making  a  lateral  vertical  sectior 
through  the  antrum  and  the  mastoid  mass  in  infancy  it  wil 
be  seen  that  the  outer  wall  of  the  antrum  is  composed  of  two 
lavers :  a  thin  outer  layer  of  compact  bone  and  an  inner  layer 
of  fine  cells.  These  cells  are  formed  before  birth,  therefore 
I  call  them  the  'fetal  cells'  to  distinguish  them  from  any  which 
may  form  in  later  life  and  from  which  they  can  be  differ- 
entiated always  by  their  fineness  and  inward  direction.  The 
mastoid  mass  is,  as  a  rule,  diploetic.  but  it  may  be  formed  of 
dense  bone.     If  the  mass  is  diploetic,  a  thin  layer  of  compact 
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bone,  which  can  be  easily  demonstrated  by  scraping  away  the 
diploe,  separates  it  from  the  antral  cavity.  There  are^  there- 
fore, two  types  in  infancy :  one  in  which  the  mastoid  mass  is 
diploetic,  and  one  in  which  the  mastoid  mass  is  dense.  Each 
type  may  persist  all  through  life  but.  of  course,  on  an  exag- 
gerated scale." 

Type  1. — "The  diploetic  type  in  the  adult.  In  this  type  the 
thin  outer  compact  layer  of  the  antral  wall  has  increased  in 
thickness  from  the  periosteal  side  and  is  of  extreme  density ; 
the  inner  layer  of  'fetal  cells'  is  still  seen ;  the  mastoid  mass  is 
entirely  diploetic  and  the  separating  layer  between  the  diploe 
and  the  cavity  of  the  antrum  is  much  increased  in  thickness. 
Whenever  the  mastoid  process  is  entirely  diploetic  the  outer 
antral  wall  is  always  formed  of  dense  bone.  This  type  is  seen 
in  about  twenty  per  cent  of  all  bones,  and  it  can  be  seen  at 
all  ages. 

Type  2. — "The  dense  form  in  the  adult.  In  this  type  the 
dense  mastoid  mass  persists  all  through  life,  but  the  outer 
antral  wall  remains  the  same  as  in  the  diploetic  type,  the  outer 
layer  being  very  much  increased  in  thickness  and  of  extreme 
density,  while  the  inner  layer  of  'fetal  cells'  is  still  seen.  This 
form  is  seen  in  only  about  one  or  two  per  cent  of  all  bones. 

"The  outer  antral  wall  is  often  of  great  thickness  as  well  as 
density  in  these  infantile  types.  The  greatest  depth  of  antrum 
from  the  surface  is  seen  in  them  and  it  may  measure  three- 
quarters  of  an  inch  (19  m.  m..).  A  forward  lateral  sinus  is 
usual  and  is  found  much  more  frequently  and  to  a  much 
greater  extent  than  in  the  cellular  types.  The  sinus  often 
comes  well  forward  below  the  level  of  the  antrum  and  may 
reach  the  posterior  meatal  wall,  or  it  may  even  dip  in  between 
the  cavity  of  the  antrum  and  the  surface.  The  antrum  may 
be  large  or  small;  if  large,  the  posterior  wall  mav  be  of 
extreme  thinness  and  translucency,  and  may  have  either  the 
cerebellum  or  lateral  sinus,  or  both,  lying  against  it  In  some 
specimens  the  posterior  antral  wall  is  pushed  in  by  the  cere- 
bellum thus  narrowing  the  antral  cavity  from  before  backward. 
As  in  all  types,  the  antrum  may  be  highly  placed,  or  the  middle 
fossa  may  dip  down  either  between  the  antral  cavity  and  the 
surface  or  external  to  the  superior  semicircular  canal,  causing 
.a  low.  flat  antrum." 
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If  the  otologist  will  bear  in  mind  Cheatle's  classification 
while  studying  the  radiogram  and  while  operating  there  will 
be  less  opportunity  for  errors  in  interpretation." 

Iglauer/  in  1909,  advocated  taking  the  radiogram  at  an 
oblique  angle  in  order  to  avoid  the  dense  bone  at  the  base  of 
the  skull,  whicli  in  the  horizontal  plane  would  be  superimposed. 
To  quote  him  exactly,  he  has  the  following  to  say :  "The  radio- 
grams were  taken  in  an  oblique  profile,  i.  e.,  the  rays  coming 
from  the  target  were  made  to  center  just  below  the  parietal 
eminence  on  one  side  of  the  skull  and  were  directed  through 
the  cranium  in  the  direction  of  the  temporal  bone  on  the 
opposite  side  of  the  skuh.  \\.  this  angle  the  best  skiagrams 
W'cre  obtained.  In  this  position  Dr.  Lange  found  that  the 
axis  of  the  X-ray  diaphragm  was  tilted  upward  at  an  angle  of 
25  degrees  from  the  base  of  the  skull  (Reid's  line)  and  that 
it  was  inclined  backward  20  degrees  from  the  vertical  plane 
passing  through  both  external  auditory  canals." 

While  Iglauer's  technic  is  a  very  desirable  one  to  follow, 
this  position  can  be  varied  slightly  by  different  technicians  and 
yet  give  satisfactory  results.  The  important  things  to  remem- 
ber are  as  follows : 

1.  The  dense  bones  at  the  base  of  the  skull  are  not  super- 
imposed upon  the  mastoid. 

2.  The  mastoid  rests  directly  against  the  film  or  negative 
when  the  exposure  is  made,  thus  insuring  more  accurate  detail 
in  the  radiogram. 

I  believe  the  method  described  and  advocated  by  Iglauer  in 
1909,  or  some  modification  of  this,  will  probably  give  the  best 
exposure  with  the  least  likelihood  of  faulty  interpretation. 
However,  this  does  not  permit  the  taking  of  stereoscopic  plates. 

I  have  often  noticed  a  very  good  picture  of  the  tip  cells  in 
stereoscopic  radiograms  of  the  accessory  sinuses  taken  antero- 
posteriorly,  especially  in  certain  types  of  wide  skulls.  How- 
ever, this  exposes  only  a  very  limited  portion  of  the  mastoids. 
This  position  was  utilized  by  Kuhne'^  and  Plagemann^-  in 
1908  in  their  efforts  to  secure  a  satisfactory  exposure.  \'oss^^ 
and  Winkler^*  used  the  transverse  position  in  1907. 

Stereoscopic  radiograms  of  the  accessorv  sinuses,  taken 
laterally,  often  show  the  mastoids  very  clearly.  However,  I 
cannot  recommend  this  method  in  preference  to  Iglauer's. 
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IngersolP^  has  emphasized  the  differentiation,  which  a  good 
mastoid  radiogram  gives,  between  sHght  involvement  of  the 
cells  and  areas  of  necrosis  with  destruction  of  bone  and  also 
the  absence  of  involvement  of  the  tip  cells  in  a  sclerosed  mas- 
toid prior  to  a  radical  operation.  Hence  the  necessity  of  not 
opening  the  tip.  He  believes,  in  acute  cases  of  the  pneumatic 
type,  with  areas  of  necrosis  showing,  we  should  operate  early 
and  bases  this  opinion  on  the  radiographic  findings. 

Bigelow^  believes  a  radiogram  will,  in  most  instances,  help 
us  at  least  to  detect  what  the  Harvard  otologists  call  a  "double 
decked''  mastoid,  which  consists  of  two  strata  of  cells  separated 
by  a  bony  partition  more  or  less  completely  dividing  the  process 
into  two  parts.  With  a  well  taken  radiogram  the  deeper  cells 
are  less  apt  to  be  overlooked  at  the  time  of  operation. 

One  is  usually  able  to  recognize  the  following :  The  external 
auditory  meatus,  the  mastoid  antrum,  the  internal  auditory 
meatus,  the  lower  boundary  of  the  middle  cranial  fossa,  and 
sometimes  the  groove  for  the  lateral  sinus  as  well  as  the 
boundary  of  the  posterior  cranial  fossa.  If  the  tip  cells  are 
large  these  can  be  more  easily  seen  than  the  smaller  and  higher 
cells. 

As  otologists  we  are  especially  anxious  to  know  in  what 
per  cent  of  the  cases  the  roentgenographic  findings  are  corrob- 
orated at  the  time  of  operation.  With  this  question  in  mind 
I  examined  the  X-ray  reports  of  100  cases  of  mastoiditis  in 
the  Ear,  Nose  and  Throat  Clinic  at  the  Base  Hospital,  Camp 
Lewis,  Washington.  Of  this  number  fully  80  per  cent  con- 
firmed the  X-ray  findings  at  the  time  of  operation.  In  many 
of  the  case  records  either  the  X-ray  or  operative  findings  or 
both  were  very  briefly  or  even  incompletely  written  down. 
All  of  these  indefinite  or  doubtful  cases  are  included  in  the 
20  per  cent.  I  believe  if  the  notes  had  been  complete  for  all 
of  the  100  cases  that  the  X-ray  findings  would  have  been 
confirmed  by  operation  in  more  than  80  per  cent. 

Are  not  these  figures  conclusive  evidence  of  the  value  of 
an  accurately  taken  radiogram?  Are  other  lines  of  laboratory 
diagnosis  apt  to  yield  a  higher  percentage  of  aid  in  making 
the  complete  diagnosis?  I  am  not  advocating  too  great  de- 
pendence upon  roentgenographic  findings,  especially  to  the 
•exclusion  of  other  methods  of  diagnosis,  but  I  do  believe  the 
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X-rays  are  a  valuable  aid  and  as  such  I  expect  to  use  them 
in  the  future  more  than  in  the  past. 
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XLVI. 

A  REMEW  OF  THE  MEDICAL  ASPECT  OF 
AMATIOX. 

By  Charles  Moore  Robertson,  ]\I.  D., 
Chicago. 

During  the  past  few  years  aviation  has  passed  from  the 
experimental  to  a  stabilized  form  of  science.  It  is  now  a  busi- 
ness just  the  same  as  railroading,  motoring  or  sailing  the  seas. 
Before  the  recent  world  war  very  little  attention  was  given 
aviation  from  a  medical  viewpoint.  Although  some  thought 
had  been  given  to  this  branch  of  the  science  as  early  as  1911, 
at  the  outbreak  of  the  German  invasion  it  became  a  means  of 
hostility  and  thus  it  became  an  important  matter  for  each  na- 
tion to  develop  its  aerial  resources  to  the  maximum  extent. 
In  our  own  country  we  did  nothing  unusual  until  two  years 
after  the  opening  of  hostilities  in  Europe. 

You  are  probably  all  conversant  with  the  work  done  by  the 
author  during  the  latter  part  of  1917  and  the  beginning  of 
1918.  In  February  of  1918  I  read  a  paper  before  this  society 
giving  the  results  of  experiments  conducted  upon  accepted 
aviation  cadets. 

It  was  in  ]\Iarch,  1918,  that  the  Aledical  Research  Labora- 
tory was  opened  at  ]\Iineola,  and  the  real  experimental  work 
of  the  Government  began.  Up  to  this  time  work  done  by 
other  countries  was  individual,  some  doing  more,  while  others 
did  less  in  trying  to  solve  the  medical  problems  pertaining  to 
flying  or  the  flier. 

The  history  of  the  work  done  by  the  Government  is  pub- 
lished in  a  book  from  the  Surgeon  General's  office  entitled 
"Medical  Air  Service,"  and  in  this  book  very  much  valuable 
information  realtive  to  flying  may  be  found. 

At  the  suggestion  of  the  Surgeon  General's  office.  Pro- 
fessors Henderson  and  Schaefer  of  Harvard  and  Yale  uni- 
versities were  placed  in  charge  of  the  Research  Laboratory 
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of  our  Government,  and  it  was  their  ideas  which  formulated 
most  of  the  investigations  which  were  carried  on  at  the  ]\Iineola 
Laboratory. 

Several  years  ago  these  two  gentlemen,  together  with  two 
eminent  physiologists  from  Cambridge  and  (Jxford,  had  done 
some  experiments  on  Pike's  Peak  in  Colorado  to  determine 
the  effects  of  low  oxygen  tension  on  humans  subjected  to  an 
altitude  of  14.000  feet. 

The  thought  advanced  by  Henderson  and  Schaefer  was  that 
being  on  Pike's  Peak  and  at  an  altitude  of  14,000  feet  in  a 
vertical  dimension  at  any  other  place  would  be  the  same  and 
if  they  tested  for  low  oxygen  tension  on  a  mountain  they 
would  get  the  same  result  as  would  obtain  in  a  flight  in  an 
airplane  at  that  altitude  at  any  place  over  a  level  country  or 
at  the  sea  level. 

I  called  the  attention  of  the  Surgeon  General's  office  to  the 
fact  that  there  was  a  marked  difference  in  air  conditions  on 
mountains  and  at  an  altitude  attained  on  level  country  by  rising 
through  the  different  strata  of  air  such  as  we  would  expe- 
rience over  a  flat  country. 

The  observers  failed  to  grasp  the  fact  that  the  atmosphere 
flows  over  mountains  like  a  blanket,  while  ascending  through 
air  on  level  territory  an  entirely  dift'erent  condition  is  expe- 
rienced in  passing  through  successive  strata  of  air. 

I  cited  the  fact  that  fliers  could  not  cross  mountains  easily 
from  the  fact  that  they  could  sail  a  plane  up  one  side  of  a 
mountain  with  ease,  while  after  they  had  reached  the  summit, 
it  was  impossible  to  fly  on  the  level  on  the  far  side  of  the 
mountain. 

As  a  fact,  the  plane  going  over  a  mountain  experiences  a 
downward  current  of  air  the  moment  it  passes  the  summit, 
and  this  will  surely  cause  the  plane  to  fall  from  non-support, 
and  the  aviator  can  only  save  himself  from  a  crash  by  sailing 
around  the  peak  till  he  meets  the  upward  flow  of  air  as  it 
mounts  toward  the  peak  from  the  direction  he  approached 
the  elevation. 

For  example,  if  the  flier  is  sailing  from  east  to  west  he  can 
easily  climb  the  eastern  side  of  the  mountain  till  he  reaches 
the  top,  when  the  down  current  will  be  so  great  he  must  veer 
to  the  north  or  south  around  the  mountain  once  more  to  pick 
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up  the  east  to  west  current  of  air  or  he  will  crash  on  the  west 
side  of  the  mountain. 

This  phenomenon  proves  that  air  flows  up  and  over  moun- 
tains and  therefore  results  found  at  the  top  of  mountains  will 
not  be  the  same  as  conditions  at  a  like  altitude  straight  up  in 
the  air  over  flat  territory. 

In  other  words  mountains  do  not.  strictly  speaking,  stick  up 
through  the  air. 

As  a  result  of  their  theory  of  low  oxygen,  the  Harvard  and 
Yale  professors  carried  on  their  work  at  the  Research  Labora- 
tory on  this  one  thought,  as  they  felt  that  this  low  oxygen 
was  the  one  and  only  problem  to  be  met  in  aviation.  It  ap- 
peared to  me  that  the  test  instituted  was  not  a  test  for  the 
fitness  of  a  man  to  become  an  aviator,  but  was  rather  a  test  to 
ascertain  how  long  a  man  could  resist  anesthesia,  for  that  is 
all  the  test  amounted  to,  as  he  was  fed  nitrogen  gas  in  increas- 
ing quantity  until  he  collapsed  and  his  endurance  was  meas- 
ured by  the  length  of  time  he  could  withstand  the  poison  and 
the  result  was  registered  in  the  low  limit  of  the  oxygen  of  his 
breathing  mixture  at  the  time  he  collapsed. 

I  have  witnessed  strong  men  who  were  alert  and  desirable 
fail  in  this  test,  while  others  who  were  thin,  sickly  looking 
fellows,  could  go  much  further,  and  yet  appeared  to  me  to  be 
inferior  subjects  for  flying. 

I  do  not  wish  to  say  the  test  has  not  good  points,  but  rather 
to  say  it  was  one-sided,  and  if  the  flier  were  supplied  with 
oxygen  tanks,  as  all  should  be,  they  would  not  have  to  come 
in  contact  with  the  requirements  of  any  such  condition  in 
actual  work  in  a  plane. 

There  is,  of  course,  oxygen  loss  at  great  altitudes,  and  if  a 
man  were  kept  in  this  medium  without  a  supply  of  oxygen, 
he  would  be  under  the  same  condition  as  is  represented  in  this 
rebreather  test,  but  it  w'as  a  common  practice  before  the  war 
ended  to  supply  oxygen  through  the  Dreyer  or  Clark  mask, 
which  fed  the  gas  automatically  as  the  altitude  was  increased, 
and  which  shut  oft'  the  supply  as  the  altitude  was  lessened. 

This  machine  did  the  same  thing  for  the  carburetor  of  the 
ship  also,  as  it  is  necessary  to  have  more  oxygen  for  complete 
combustion  of  the  fuel  gas  at  great  altitudes. 
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Men  doing  low  flying  do  not  require  oxygen  and  where  the 
aviator  was  doing  high  flving,  the  oxygen  made  him  able  to 
do  more  work  without  fatigue. 

The  test  for  a  simulated  flight,  which  was  used  at  Mineola, 
was  a  very  poor  substitute  for  a  flight,  as  the  tank  was  large 
and  the  journey  into  space  was  too  slow,  while  the  descent 
was  in  no  way  similar  to  the  descent  made  by  fliers  in  machines. 
Then,  too,  they  provided  oxygen  tubes  so  the  man  might  or 
might  not  use  oxygen  during  the  test  at  any  time  and  in  any 
quantity,  great  or  little,  as  he  chose,  which  amount  was  not 
measured  at  all,  so  each  individual  tested  obtained  a  different 
air  mixture.     This  made  the  test  of  no  scientific  value  at  all. 

I  had  expressed  to  the  Surgeon  General's  office  that  as  there 
was  a  mask  to  obtain  oxygen  at  the  different  levels  automatic- 
ally, the  test  for  oxygen  want  might  be  dispensed  with,  as  there 
were  other  things  which  happened  in  flying  which  they  should 
consider,  such  as  the  change  in  blood  pressure  and  the  loss  of 
carbon  dioxid  from  the  body. 

This  suggestion  fell  upon  deaf  ears  and.  in  my  opinion, 
they  missed  the  main  medical  question  pertaining  to  aviation. 

As  it  appears  to  me,  the  aviator  should  be  tested  as  follows : 

He  must  be  found  physically  sound,  which  means  he  must 
have — 

A.  A  sound  body. 

B.  He  must  have  good  eyesight  without  glasses. 

C.  He  must  have  a  functioning  labyrinth. 

D.  He  must  be  put  through  a  vacuum  test  for — 

1.  Heart  and  blood  pressure  changes. 

2.  Changes  due  to  labyrinth  stimulation. 

3.  Changes  in  muscle  tone  for  fatigue.     . 

A.  It  is  not  necessary  to  go  into  details  concerning  a  sound 
body. 

B.  Good  eyesight  should  mean  20  '20  vision  for  the  one  eye 
and  not  less  than  20/30  for  the  other. 

Imbalance  of  muscles  must  not  be  sufficient  to  produce 
diplopia. 

C.  The  functional  labyrinth  should  not  be  less  than  8  sec- 
onds of  nystagmus  unless  the  man  has  been  made  immune  by 
reason  of  practice,  nor  should  his  nystagmus  be  more  than  35 
seconds. 
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It  has  been  found  that  the  man  who  has  a  labyrinth  with  a 
low  nystagmus  finding  is  less  liable  to  vertigo  than  one  with 
a  more  sensitive  ear.  This  was  brought  out  in  my  original 
paper,  which  the  Government  would  not  accept  at  that  time. 
The  one  will  not  experience  vertigo  while  the  more  sensitive 
ear  may  produce  bewilderment  in  the  aviator  and  cause  him 
to  end  in  a  crash  from  his  confusion. 

D.  He  should  be  subjected  to  a  vacuum  test  which  simulates 
an  actual  flight.  That  is,  he  should  ascend  at  the  rate  of  lOCX) 
feet  a  minute  and  descend  at  the  rate  of  5000  feet  in  thirty  or 
forty-five  seconds,  which  is  a  fair  average  flight.  He  should 
be  examined  before  and  after  the  test  for — 

1.  The  pressure  of  his  blood,  both  diastolic  and  systolic, 

the  character  and  rate  of  pulse  to  determine  if  the 
blood  stream  is  elevated  or  depressed,  the  pulse  ac- 
celerated or  retarded,  or  whether  they  remain  un- 
changed. 

2.  The  labyrinth  should  be  examined  after  the  test  to  find 

whether  or  not  the  ear  is  stimulated  or  depressed  or 
remains  the  same. 

3.  The  muscle  fatigue  as  measured  by  the  manometer  or 

by  measuring  the  accommodative  power  to  determine 
how  much  fatigue  is  felt. 

This  will  give  us  a  key  to  the  expected  deportment  of  the 
flier  and  can  be  given  from  time  to  time  to  show  the  condition 
of  the  man  as  to  staleness.  Many  of  the  rules  formulated  at 
Alineola  were  found  to  be  incorrect,  as  men  were  observed 
after  training,  and  this  was  particularly  true  of  the  labyrinth- 
ian  tests  as  expressed  by  vertigo. 

Some  of  the  earlier  men  at  ]\Iineola  found  that  where  men 
were  turned  repeatedly  they  developed  an  immunity  to  vertigo 
and  when  this  fact  was  made  known,  the  work  was  stopped 
at  once. 

In  actual  practice  with  troops  it  was  determined  that  vertigo 
could  be  lessened  and  the  observations  by  Griffith  at  the  Uni- 
versity of  Illinois  showed  that  the  vertigo  as  expressed  by 
nystagmus  could  be  reduced  50  to  100  per  cent  in  many  instances 
and  the  immunity  lasts  for  weeks  and  months.  Where  the 
immunity  gradually  lessened,  the  subject  did  not  return  to  the 
original  degree  of  vertigo  on  returning  after  a  lapse  of  months. 
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In  the  work  by  Dr.  Mosher  and  myself,  in  which  men  were 
subjected  to  the  vacuum  test,  it  was  shown  that  vertigo  was 
reduced  in  nearly  all  of  our  cases  and  in  many  instances  to  a 
degree  of  50  per  cent  with  the  one  test  of  a  few  minutes.  We 
noticed  the  direct  relation  of  nystagmus  to  blood  pressure 
changes.  We  found  that  not  only  were  nystagmus  and  blood 
pressure  altered,  but  fatigue  as  represented  by  muscle  strength 
occurred  in  80  per  cent  of  the  cases  examined.  The  material 
we  had  to  pass  upon  was  the  same  as  that  which  was  used  by 
the  Government,  and  thus  our  findings  should  represent  the 
personnel  of  the  aviator  as  he  is. 

Time  will  not  permit  of  my  detailing,  as  might  be  done,  but 
I  wish  to  ask  your  consideration  of  the  following  points. 

1.  It  is  definitely  proven  that  men  who  have  normal  nystag- 
mus can  by  repeated  turnings  decrease  the  nystagmus  time 
more  than  75  per  cent  and  in  some  cases  to  100  per  cent,  and 
this  immunity,  once  attained,  will  continue  for  several  weeks 
or  months. 

That  cadets  trained  in  the  orientator  will  obtain  immunity 
quicker  and  can  learn  to  disregard  the  labyrinth  stimulation 
in  10  to  20  days  with  a  practice  of  10  or  15  minutes  daily. 

That  nystagmus  is  cut  in  most  cases  to  one-half  by  a  vacuum 
flight  in  a  few  minutes. 

That  the  man  who  has  a  functionating  labyrinth  with  the 
least  amount  of  nystagmus  makes  the  best  aviator  and  this 
man  can  soon  reduce  his  nystagmus  to  zero. 

2.  That  the  pulse  and  blood  pressure  are  affected  in  prac- 
tically all  during  the  vacuum  test  and  that  where  the  blood 
pressure  is  elevated  to  a  moderate  degree  the  man  is  most 
fit  to  fly. 

That  when  it  is  greatly  depressed  the  man  is  liable  to  shock 
and  syncope  and  is  the  worst  possible  risk  as  a  flier. 

That  those  whose  pulse  and  pressure  remain  the  same  or 
nearly  the  same  are  considered  fair  risks  as  fliers. 

3.  That  when  muscle  fatigue  is  more  than  50  per  cent  after 
the  vacuum  test  the  man  is  a  bad  risk,  while  the  man  who 
remains  the  same  or  the  muscle  force  is  elevated  would  be  the 
very  best  risk  as  a  flier. 

It  has  been  noted  that  many  men  have  fallen  to  death. 
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These  accidents  are  due  to  one  of  two  causes:  either  from  a 
fault  of  the  machine  or  a  fault  in  the  aviator. 

Under  the  latter  head  would  come  men  who  become  unfit  as 
I  have  outlined  above.  It  was  determined  in  the  German 
Army  that  many  aviators  fell  and  in  cases  where  they  were 
not  killed  by  impact  with  the  earth  that  many  of  the  planes 
were  covered  with  blood. 

On  post  mortem  examination  it  was  found  that  the  lungs 
were  torn  or  the  aorta  was  ruptured,  wdiich  proved  the  great 
elevation  of  the  arterial  pressure  which  may  occur  in  rapid 
descent. 

When  an  aviator  ascends  he  is  traveling  slowly  upward 
at  not  over  1000  feet  per  minute,  and  is  going  from  a  denser 
medium  into  a  less  dense  atmosphere,  due  to  less  dense  air 
tension. 

The  surface  pressure  is  removed  from  the  external  surface 
of  the  body,  including  the  lung  tissue. 

Therefore,  the  peripheral  pressure  is  removed  from  the 
heart  and  the  pulse  beat  is  quickened,  the  heart  is  less  filled 
with  blood,  which  lowers  the  blood  pressure.  This  has  been 
proven  in  actual  flight  by  taking  readings  of  the  heart  in 
actual  flight. 

In  descent  the  man  is  coming  down  at  the  rate  of  a  couple 
of  hundred  miles  an  hour,  and  in  the  instance  of  the  faster 
planes  he  touches  the  ground  at  the  rate  of  one  hundred  miles 
per  hour. 

He  is  traveling  from  a  rare  air  into  a  denser  medium  and 
the  body  is  subjected  to  a  sudden  application  of  external  pres- 
sure. 

This  causes  a  back  pressure  upon  the  heart,  which  becomes 
filled  fuller  with  blood,  the  beat  becomes  slower  and  more 
powerful,  which  elevates  the  pressure  to  a  great  degree  with 
the  attendant  rupture  of  the  lung  tissue  or  the  aorta  or  some 
other  vessel  in  the  body,  if  the  blood  vessel  is  unable  to  take 
the  additional  strain  placed  upon  it. 

Thus  we  account  for  the  sudden  deaths  as  found  by  the 
German  examinations. 

We  thus  may  have  an  apoplexy  in  the  brain  or  in  the  laby- 
rinth, producing  vertigo  or  paralysis  of  some  vital  area. 
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This  was  shown  in  my  former  paper  in  citing  the  case  of 
aviators  who  fell  to  a  certain  distance  in  full  control  of  their 
ship  to  succumb  at  a  short  distance  from  the  earth's  surface, 
and  who  crashed  to  death  while  already  unconscious. 

]^Iany  aviators  who  have  done  much  high  flying  show  dis- 
tinct changes  in  the  dimension  of  the  heart,  it  being  hyper- 
trophied  and  exhibiting  pathologic  sounds  or  irregular  con- 
tractions, as  evidenced  by  premature  systolic  sounds. 

Many  men  during  the  war  were  found  to  grow  stale.    * 

Many  of  these  were  neurotic  types,  while  some  of  them 
showed  distinct  yellow  streaks,  while  others  were  unfitted  by 
too  much  drinking  and  social  excesses. 

^lost  of  our  fliers  had  had  less  than  300  hours  in  the  air, 
so  that  they  were  not  unfitted  by  actual  flying. 

I  showed  in  my  tests  that  of  the  first  50  men  examined,  that 
26  per  cent  were  not  able  to  qualify  according  to  the  vacuum 
test,  while  in  the  second  series  of  50  there  were  53  per  cent 
which  failed  to  come  up  to  the  standard  test 

This  just  about  tallies  with  the  percentage  of  men  in  actual 
work  who  failed  as  aviators  and  it  showed  to  me  that  had 
they  been  selected  by  the  vacuum  test  they  might  never  have 
been  accepted 

As  aviation  has  come  to  be  a  fixed  and  routine  business  with 
a  large  number  of  men,  and  as  it  will  be  but  a  short  while  when 
we  will  have  great  transportation  companies  carrying  thou- 
sands of  persons  through  the  air,  it  is  of  the  utmost  import- 
ance that  we-  study  the  necessary  qualifications  of  the  flier 
and  adopt  some  sort  of  laws  by  which  we  may  standardize 
applicants  for  positions  as  aviators  or  employees  in  aerial  trans- 
port service. 

It  is  a  great  responsibility  to  be  a  pilot  when  we  realize  that 
he  cannot  fail  in  his  efficiency  for  even  a  half  a  second  or  the 
ship  he  is  sailing  may  crash  to  earth,  killing  all  who  are  in 
his  charge. 

You  have  read  of  the  new  Italian  airship,  which  is  equipped 
to  carrv  one  hundred  passengers,  and  the  day  is  here  when 
this  mode  of  travel  will  become  commonplace.     It  is,  there- 
fore, our  duty  as  otologists  to  do  our  part  in  making  traveling 
as  safe  as  possible  in  this  new  mode  of  locomotion. 
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Facial  Paralysis. 

Dr.  Joseph  C.  Beck  presented  a  soldier  who  had  received  a  bullet 
wound  in  the  forehead,  the  bullet  passing  through  the  ear  and 
coming  out  of  the  scalenous  region.  The  lotation  test  gave  a  mild 
responso  to  the  laoyrinth.  Radical  mastoid  operation  was  per- 
formed, namely  a  neuroplastic,  emUoying  the  facial,  spinal  acces- 
sory and  descending  hypoglossal  nerves.  The  end  of  the  facial 
nerve,  which  was  drawn  out  of  the  facial  canal  at  the  styloforamen, 
was  joined  to  the  severed  spinal  accessory  where  it  enters  the 
trapezius  muscle.  Then  the  descending  hypoglossal  was  severed 
as  low  down  as  possible  and  joined  to  the  distal  (muscular  end)  of 
the  spinal  accessory.  The  united  nerves  were  surrounded  by  small 
collars  of  fascia  obtained  in  the  neck  region.  This  operation  was 
performed  in  July  and  the  patient  now  has  some  action  in  the 
lower  part  of  the  face. 

Dr.  Beck  pointed  out  that  it  was  of  some  interest  to  note  that 
even  if  there  was  complete  paralysis  of  the  upper  portion,  still  it 
was  possible  ,0  secure  considerable  action,  as  was  shown  by  the 
application  of  a  deep  sinusoidal  current.  The  operation  was  not 
a  difficult  one,  only  made  up  of  details. 

The  second  patient  was  a  little  girl,  who  had  an  acute  mas- 
toiditis in  1920  during  an  attack  of  influenza,  and  had  suffered  a 
recurrence  this  year.  The  hearing  was  now  good;  there  was  no 
trouble  with  the  labyrinth.  There  had  developed  at  the  end  of  the 
third  week,  facial  paralysis  due  to  disturbance  at  the  tip  of  the 
mastoid  process.  She  was  operated  on  (simple  mastoidectomy 
especially  at  the  tip)  at  11  o'clo-ck  one  morning,  and  at  3  o'clock 
the  same  afternoon  she  had  full  control  of  all  facial  movements, 
which  had  remained  since  the  day  of  the  operation.  There  was  a 
profuse  discharge  from  the  ear  and  great  tenderness  preceding  the 
operation.  The  preservation  of  function  of  the  chorda  tym^ani. 
demonstrated  that  the  pressure  was  at  the  tip  of  the  mastoid. 
This  case  was  presented  on  account  of  the  rapid  recovery  of  the 
complete  facial  paralysis  following  operation  on  the  mastoid 
process. 

The  third  patient  had  recently  had  two  radical  mastoid  opera- 
tions performed  by  a  general  surgeon.  She  was  first  seen  by  Dr. 
Beck  one  week  previously,  when  suppuration  still  persisted  and 
there  was  present  complete  facial  paralysis  of  the  left  side.  At 
the  time  of  presentation,  in  spite  of  the  fact  that  there  had  been  a 
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complete  facial  paralysis,  deafness  and  no  reaction  to  the  labyrinth, 
the  patient  was  beginning  to  get  some  action  in  the  lower  portion 
of  the  face.  The  paralysis  was  no  longer  complete  and  Dr.  Beck 
would  not  operate  as  long  as  there  was  a  chance  of  further  im- 
provement. Some  cases  had  finally  recovered  as  late  as  a  year 
after  a  mastoid  operation.  This  patient  was  first  operated  in  June, 
1919,  and  again  in  January,  1920. 

The  fourth  patient  was  a  man  who  had  been  in  the  Balkan  mili- 
tary service  for  five  years  as  a  gunner.  Both  ear  drums  were  rup- 
tured and  one  labyrinth  was  markedly  involved.  An  acute  facial 
paralysis  had  recently  come  on  during  an  acute  otitis  in  the  left, 
chronically  discharging  ear.  There  was  no  doubt  a  real  connec- 
tion with  the  chronic  suppurative  condition  to  which  attention  had 
been  called  by  Moure  (Bordeaux)  who  had  seen  many  of  these 
cases,  and  mentioned  the  dehiscence  of  the  fallopian  canal  in  which 
acute  attacks  were  liable  to  set  up  acute  facial  paralysis. 

Dr.  Beck  next  reported  a  case  of  double  facial  paralysis  of  a 
girl  six  years  old.  w-ho  was  now  under  his  care,  but  too  ill  to  be 
presented.  There  was  a  history  of  otitis  media  and  the  subsequent 
development  of  facial  diplegia.  The  lace  was  completely  immov- 
able, it  being  impossible  to  close  the  eyes  or  mouth,  for  some  time, 
but  at  present  there  was  a  slight  movement  of  some  of  the  muscles 
of  the  face.  The  radiographic  examination  revealed  nothing  and  the 
ear  was  healed,  although  there  was  bilateral  suppuration  in  connec- 
tion with  an  attack  of  measles  a  short  time  previously.  Dr.  Beck 
had  seen  three  such  cases,  two  of  them  being  syphilitic  and  de- 
scribed as  basal  meningitis.  He  illustrated  the  above  case  by  a 
number  of  stereoptographs. 

Paraffinoma. 

Dr.  Beck  presented  a  w^oman  with  redness  and  broadening  of  the 
nose,  w'ho  had  been  operated  ten  years  previously,  at  which  time 
paraffin  was  injected  in  the  region  of  the  inferior  turbinate  for  the 
relief  of  atrophic  rhinitis.  The  patient  was  not  seen  for  several 
years  but  recently  returned.  Her  family  physician  had  noticed 
some  swelling  about  the  nose  and  applied  the  rays  of  a  solar  lamp, 
and  immediately  following  the  use  of  the  light  there  was  increase 
in  the  swelling.  It  Was  the  first  case  Dr.  Beck  had  seen  of  a 
paraffinoma  arising  from  injections  within  the  nose,  but  he  had 
had  three  cases  pf  paraffinoma  resulting  from  injections  outside  of 
the  nose.  This  patient,  in  contradistinction,  had  no  pain,  the  peri- 
pheral nerves  were  not  involved,  and  it  was  hoped  that  this  com- 
plication could  be  prevented  by  treatment.  A  placebo  of  a  mer- 
cury plaster  was  being  used  and  a  histologic  study  of  the  mass 
would  be  made. 

Another  case  demonstrated  was  a  patient  from  whom  nara"- 
finoma  had  been  removed.  The  removal  relieved  the  pain  but  the 
growth  was  recurring  in  spite  of  all  treatment.  In  this  case  the 
nose  had  been  injected  by  a  charlatan  in  this  city,  who  is  still 
performing  the  same  operations.  Dr.  Beck  thought  it  would  be 
well  for  the  Society  to  take  some  action  regarding  this  work  and 
keep  the  advertising  out  of  the  newspapers,  if  possible.  He  w'as 
convinced  that  paraffin  should  not  be  used  in  these  cases. 
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Bilateral  Otitis  Externa  and  Media. 

The  last  case  shown  was  that  of  a  boy  with  bilateral  otitis  media 
and  externa,  which  did  not  respond  to  any  treatment,  local  or 
general.  Both  tympanic  membranes  were  perforated  and  there 
was  present  a  bilateral  suppuration  from  the  middle  ear.  Dia- 
betes was  suspected  but  repeated  examinations  of  the  urine  showed 
no  sugar.  Two  weeks  previously  the  patient  developed  a  large 
carbuncle  on  his  back,  which  convinced  Dr.  Beck  that  it  was  a  dia- 
betic affair  and  the  patient  was  referred  to  Dr.  Sutton  for  a  basal 
metabolism  test  and  blood  test  and  blood  sugar  was  found  in 
excess.  He  asked  the  Chairman  to  give  Dr.  Sutton,  who  was 
present,  the  privilege  of  saying  a  few  words  about  this  end  of 
the  examination. 

Dr.  Don  C.  Sutton  stated  that  he  considered  the  case  interesting 
on  account  of  the  blood  sugar.  After  the  boy  had  fasted  all  night 
and  until  about  10  o'clock  in  the  morning,  the  blood  sugar  was 
.166  grams  per  100  c.  c.  The  normal  was  usually  considered  be- 
tween .09  and  .10  grams  per  c.  c.  blood.  In  a  normal  person  the 
blood  sugar  rarely  rises  above  .15  after  ingestion  of  100  grams  of 
glucose.  Along  with  the  .166,  the  boy  showed  a  basal  metabolism 
of  +16,  which  was  probably  to  be  accounted  for  in  the  increase  of 
the  blood  sugar  concentration.  For  years  it  has  been  recognized 
that  furunctilosis  and  other  skin  infections  very  frequently  show 
increased  blood  sugar,  and  this  is  also  found  in  chronic  arthritis. 
Frequently  when  the  local  infection  and  arthritis  clear  up,  the  blood 
sugar  returns  to  normal,  btit  if  the  arthritis  does  not  clear  up  the 
blood  sugar  remains  high,  even  though  the  focal  infection  is  re- 
moved. In  this  case  the  speaker  thought  that  one  of  the  factors 
of  the  continued  infection  was  the  high  blood  sugar.  On  a  full 
diet  the  patient  did  not  show  sugar  in  the  urine,  but  in  spite  of 
that  the  blood  sugar  remained  high  all  the  time.  In  cases  of  hypo- 
thyroidism the  blood  sugar  remains  high  and  hyperpituitarism  usu- 
ally shows  an  increase  also,  following  ingestion  of  adrenalin.  In 
his  opinion,  part  of  the  treatment  should  consist  of  a  low  carbo- 
hydrate diet  in  an  effort  to  reduce  the  blood  sugar  within  the 
normal  range,  and  the  patient  had  shown  marked  improvement 
on  such  diet. 

Dr.  Robert   Sonnenschein  briefly  reported  a   case   of 

Facial  Paralysis. 

which  occurred  at  the  Durand  Hospital  two  months  ago.  The 
patient  was  a  boy  aged  eleven  years,  who  was  suffering  with 
scarlatina.  He  had  had  an  acute  otitis  media  for  ten  days  and 
suddenly  showed  complete  paralysis  of  all  branches  of  the  facial 
nerve  on  the  left  side.  The  speaker  realized  that  this  was  an 
urgent  indication  for  operation,  and  did  a  simple  mastoid  opera- 
tion. Within  twenty-four  hours  there  was  a  very  slight  improve- 
ment, which  gradually  increased,  and  within  three  and  a  half  or 
four  weeks  function  was  restored,  and  the  patient  made  a  com- 
plete recovery. 

Dr.  Charles  H.  Long  presented  the  following  report  of 
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Two    Interesting    Sphenoid    Cases. 

The  cases  which  he  presented  belonged  to  the  ordinary  chronic 
suppurative  variety  of  splienoids,  the  diagnosis  of  wliich  is  easy, 
compared  with  those  termed  the  closed  or  non-suppurative  type, 
but  not  so  the  treatment,  which  is  wholly  surgical  and  often  dis- 
appointing.    Among  the  causes  may  be  mentioned: 

1.  Anatomic  anomalies  of  the  sinuses. 

2.  Complications,   local   and  general. 
C.     Sinus  habit. 

4.     Refusal  of  operative  procedure  by  patient. 

6.     Faulty  surgical   technic. 

Since  he  had  had  the  good  fortune  to  familiarize  himself  with 
these  anomalies  by  the  examination  of  more  than  a  hundred  cada- 
vers, he  could  account  for  the  failures.  Every  conceivable  variation 
may  be  present  even  to  the  absence  of  the  sphenoids  altogether. 

Fortunately  the  X-ray  is  of  considerable  service  in  demonstrat- 
ing the  size  and  relationship  of  the  sphenoid  cells,  especially  when 
they  can  be  filled  with  a  solution  of  barium  in  buttermilk,  as  sug- 
gested by  Dr.  John  A.  Cavanaugh  of  Chicago,  Dr.  B.  C.  Cushway, 
also  of  Chicago,  by  following  the  method  of  Bond  of  St.  Louis,  has 
been  able  to  give  a  fairly  clear  picture,  but  it  is  of  limited  assist- 
ance in  diagnosing  the  pathology. 

Local  complications,  such  as  the  suppuration  of  adjacent  cells, 
growths  of  all  kinds  in  the  vicinity  must  be  reckoned  with. 

The  general  complications  such  as  syphilis,  Bright's  disease,  and 
diabetes,  etc.,  all  interpose  obstacles  to  successful  treatment.  Again, 
when  bacteria  of  a  specially  virulent  type  find  shelter  here,  a 
favorable  prognosis  must  be  given  with  caution. 

.Almost  every  rhinologist  meets  with  certain  individuals  who  suffer 
from  a  chronic  sinusitis  of  one  sinus  or  another  of  one  form  or 
another,  and  in  spite  of  surgery,  topical  applications,  vaccines, 
tonics  and  change  of  climate,  the  sinus  changes  but  little  as  time 
goes  on. 

The  nasal  tissues  seem  to  have  acquired  a  habit  of  secreting 
abnormal  material  and  the  physician  seems  helpless  to  eradicate 
this  habit. 

Whether  we  are  dealing  with  an  acquired  habit  of  inherited  con- 
dition of  the  tissues  he  was  not  able  to  state.  Of  course,  there 
always  remained  the  possibility  of  there  being  a  hidden  cause  that 
had  not  been  recognized. 

In  consider'nc;  faulty  surgical  technic  we  are  reminded  that 
most  of  this  is  performed  by  the  general  surgeon,  who  cleans  out 
normal  structures  of  the  nose  as  readily  and  as  expeditiouslv  as 
he  cleans  out  a  post-partum  uterus.  The  poor  deluded  patient  Is 
destined  to  finish  his  worldly  career  with  an  incurable  nasal 
catarrh,  which  is  avoidable  if  the  surgeon  had  been  as  conversant 
with  the  modern  surgical  procedure  of  the  nose  as  the  rhinologist. 

It  is  only  thirty-nine  years  ago  that  we  were  told  that  the  sphen- 
oid sinus  "was  beyond  the  range  of  manual  and  instrumental  at- 
tack," but  we  are  now  able  to  carve  its  borders  with  much  satis- 
faction to  ourselves  and  still  more  to  our  suffering  patleni. 
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Then  we  have  some  patients  who  absolutely  refuse  any  opera- 
tion whatever,  but  thanks  to  the  higher  educational  standards  of 
our  fraternity,  this  class  of  Individuals  are  becoming  more  scarce. 

The  first  case  which  Dr.  Long  presented  was  a  woman  who 
came  to  him  May  22nd,  1920,  complaining  of  noises  in  the  ear, 
pounding  and  some  deafness;  she  had  had  a  feeling  of  closure  in 
the  ear  for  ten  days.  There  was  dried  secretion  in  the  mouth 
every  morning.  The  nose  was  obstructed,  especially  in  the  right 
side. 

An  X-ray  picture,  taken  May  26th,  did  not  indicate  sinusitis, 
or  pus  in  the  nasopharynx;  there  was  no  discharge  from  the 
nose.  He  removed  the  middle  turbinal  and  exenterated  the  pos- 
terior ethmoid  cells  which  contained  small  polypi.  The  pus  from 
the  sphenoid  sinus  was  irrigated  and  the  osteum  was  enlarged  to 
about  4  by  6  m.  m.  A  few  days  after  the  operation  the  ear 
symptoms  subsided  and  have  not  returned  since.  From  the 
middle  of  October  to  the  Christmas  season  the  patient  was  prac- 
tically well. 

The  other  case  was  that  of  a  man  who  complained  of  frontal 
headaches.  The  eyes  were  refracted  and  the  pain  partially  re- 
lieved. On  November  23rd,  1920,  he  had  the  left  middle  turbinal, 
a  spur  from  the  right  side  of  the  septum  and  the  uvula  removed. 
A  tonsillectomy  had  been  performed  in  May,  1919. 

Examination  of  the  nose  showed  a  high  deflection  to  the  left; 
the  posterior  ethmoid  cells  were  discharging  at  the  site  of  the 
recent  operation  on  the  middle  turbinal,  and  a  synechia  between 
the  remnant  of  the  middle  turbinal  and  the  septum.  On  Jantiary 
8th  the  posterior  ethmoid  cells  were  removed  and  the  sphenoid 
irrigated,  removing  considerable  pus;  the  ostea  was  enlarged  and 
a  small  polypi  removed.  On  March  3rd,  the  nasal  and  ethmoid 
walls  of  the  sphenoid  were  removed. 

Paper,    ''Pulsating    Sphenoidit's."* 
By   Harry   L.    Pollock,    M.    D. 

Dr.  Frank  Brawley  presented  the  following  report  of  a 

Case    of    Subdural    Abscess,    Secondary    to    Sphenoid    Infection 

This  patient  gave  a  history  of  meningitis  in  early  life.  For 
more  than  ten  years  she  suffered  attacks,  epileptoid  in  character 
and  was  very  much  depressed  mentally,  considering  epilepsy  to 
be  a  disgrace. 

She  came  to  Dr.  Brawley  for  examination,  at  the  suggestion  of 
Dr.  John  R.  Newcomb,  of  Indianapolis,  December  15,  1917.  At 
this  time  she  was  suffering  from  severe  headache,  temporal  and 
occipital  in  character.  Slight  relief  only  was  obtained  from 
opiates.  These  headaches  had  followed  an  intranasal  operation 
on  the  left  side.  The  left  eye  showed  great  iniection  of  t!^e 
vessels  of  the  bulbar  conjunctiva  and  puffy  red  lids.  The  left 
vision  was  6/12 — .  The  visual  fields  showed  large  iiaracentral 
scotomata  in  both  eyes. 

The  nose  showed  partially  exenterated  anterior  ethmoid  cells 
and  a  partial  removal  of  the  middle  turbinal  on  the  left  side. 
Suction  showed  slight  secretion  in  the  recessus  sphenoethmoidalis. 

*See  page  744. 
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There  was  rough  bone  in  this  area.  The  left  antrum  after  open- 
ing and  irrigation  was  negative.  The  left  anterior  sphenoidal 
wall  measured  6  c.  m.  from  the  pyriform  margin  and  this  was 
confirmed  by  radiographs.  The  ethmoidal  and  sphenoidal  walls 
were    eburnated. 

As  suction  at  once  relieved  the  severe  headache,  drainage  of 
the  posterior  ethmoidal  cells  and  sphenoid  was  decided  upon. 
Operation  on  the  left  sphenoid  and  ethmoid  was  performed  on 
December  21,  1917.  There  was  moderate  hypertrophy  of  the 
mucosa  in  the  ethmoid  cells  and  the  laminae  and  cell  walls  were 
eburnated.  The  sphenoid  was  very  shallow  and  when  a  portion 
of  the  anterior  wall  had  been  removed  an  opening  with  rough 
bone  edges  was  seen  in  the  posterior  wall  in  the  superior  exter- 
nal region,  through  which  the  dura  protruded  and  around  the 
dura  as  it  pulsated  in  the  opening,  a  thin  pus  exuded.  The 
distance  to  the  floor  of  the  subdural  space  was  measured  through 
this  perforation  and  a  long  slot  cut  with  the  burr  through  the 
posterior  sphenoidal  wall  near  the  floor  for  drainage.  To  enlarge 
the.  original  opening  would  have  made  an  opening  impossible  to 
close  afterward.  For  about  ten  days  thick  greenish  pus  and 
blood  drained  from  the  lower  opening.  A  probe  was  passed  10 
c.  m.  from  the  pyriform  margin  or  3%  c.  m.  beyond  the  pos- 
terior sphenoidal  wall.  Progress  was  uneventful.  The  vision 
improved  from  6,12 —  to  6/5+.  The  enlarged  blind  spot  con- 
tracted to  normal  and  the  entire  left  field  of  vision  became 
normal.  The  perforation  and  operative  openings  were  closed  by 
trichloracetic  acid  stimulation  of  granulations.  The  paracentral 
scotomata  first  observed  proved  to  be  excessive  enlargement  of 
the  blind  spot. 

The  patient  returned  to  her  home,  but  on  March  S,  1918,  came 
for  examination  becau.se  of  epistaxis  and  pain  about  the  right 
eye  and  ear  following  rhinitis.  The  left  operative  field  was  nega- 
tive. The  right  sphenoid  contained  mucopurulent  secretion  which 
was  removed  v.^ith  compressed  air  several  times  and  symptoms 
subsided. 

July  9,  1919,  following  an  attack  of  influenza,  the  eyes  were 
much  inflamed  with  injected  conjunctival  vessels  over  the  globe. 
There  was  vertical  pain  extending  to  the  right  ear.  The  cultures 
from  the  conjunctival  sac  were  negative.  The  right  posterior 
ethmoid  showed  hypertrophies  and  suction  brought  a  thick, 
bloody  mucopus  followed  by  relief  of  pain.  Vision  had  dropped 
to  6/12  in  the  right  eye.  Some  vertigo  and  right-sided  tinni- 
tus were  present.  The  ethmoid  and  sphenoid  of  the  right  side 
were  orened  and  drained,  and  the  headache  and  nasal  drainage 
relieved.  The  visual  field  of  the  right  eye  was  very  irregularly 
contracted  with  paracentral  scotomata.  Vestibular  tests  were 
begun,  showing  lowering  of  all  labyrinth  reactions.  These  were 
not  completed  as  the  patient  was  given  a  complete  rest  follow- 
ing operation. 

Following  the  operation  on  the  right  side,  the  patient  remained 
in  an  epileptoid  state  for  two  hours,  but  was  entirely  normal 
mentallv  thereafter. 
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Dr.  Brawley  saw  her  one  month  ago  and  she  stated  that  she 
had  gained  forty  pounds  and  had  never  known  such  good  health. 

With  each  at^aclv  she  experienced  headache,  markedly  injected 
eyes  and  lids,  short  attacks  of  vertigo  and  tinnitus,  lowered  vision, 
marked  enlargement  of  the  blind  spot,  atj^pical  epileptoid  seizures. 
All    these    conditions    immediately    subsided    with    sinus    drainage. 

In  searching  the  literature  Dr.  Brawley  has  been  unable  to 
find  a  parallel  case;  all  similar  cases  ended  fatally.  No  doubt 
the  chronic  nature  of  the  infection  and  the  fact  that  the  staphy- 
lococcus aureus  was  the  infecting  organism  contributed  to  make 
recovery  possible. 

DISCUSSION. 

Dr.  Bertram  C.  Cushway  stated  that  some  experimental  work 
had  been  started  in  the  Roentgen  Department  at  the  Post  Gradu- 
ate Hospital  in  an  effort  to  work  out  a  method  whereby  the 
sphenoidal  sinuses  could  be  shown  to  better  advantage,  but  the 
results  so  far  had  not  been  as  gratifying  as  they  wished  and  had 
hoped  for.  There  were  many  difficulties  to  be  overcome  in  this 
work.  They  have  tried  Dr.  Law's  position  for  showing  the 
sphenoid,  but  it  did  not  seem  very  successful.  Dr.  Bond  of  St. 
Louis  had  recommended  throwing  the  head  back  or  propping  the 
patier.t  back  so  that  the  rays  shot  from  below  through  the  chin, 
and   the   speaker  believed   this   was  a   better   methoi. 

The  idea  of  injecting  the  sinuses  with  barium  is  to  bring  out 
their  exact  position  in  order  to  be  able  to  figure  out  the  proper 
angle,  so  that  they  could  always  be  definitely  shown  on  an  X-ray 
plate  or  film  in  such  a  manner  that  they  would  not  be  confused 
with  surrounding   structures. 

So  far  very  little  that  is  satisfactoiT  has  been  done,  for  in 
most  instances  the  barium  injection  ran  out  of  the  sphenoids 
before  a   picture  could  be  obtained. 

It  is  difficult  to  determine  the  proper  angle  for  this  work,  as 
Individuals  have  different  contours;  also  the  sphenoids  vary  in 
size  and  shape  and  in  some  instances  are  absent.  He  has  pur- 
chased a  little  instrument  to  use  in  figuring  out  the  proper  angle 
and  is  making  a  series  of  plates,  hoping  to  be  able  to  get  a  good 
average  angle  to  use  on  all  cases.  At  a  later  date  he  hopes  to 
be  able  to  give  some  interesting  definite  information  for  taking 
sphenoid  sinuses. 

Dr.  John  A.  Cavanaugh  said  he  had  reported  the  use  of  barium 
suspended  in  buttermilk,  but  had  noticed  that  many  of  the 
cases  after  injection  complained  of  headache.  Dr.  Hubeny  sug- 
gested the  use  of  malted  milk  and  Dr.  Cavanaugh  found  that  by 
substituting  malted  milk  his  patients  had  no  more  headache,  so 
has  used  barium  suspended  in  malted  milk  entirely.  After  in- 
jecting the  solution.  Dr.  Cavanaugh  always  places  a  little  piece  of 
cotton  at  the  opening,  and  has  had  no  trouble  with  the  solution 
running  out  before  the  picture  was  taken.  After  taking  the  pic- 
ture, it  is  a  simple  matter  to  remove  the  cotton.  Dr.  Cavanaugh, 
with  the  aid  of  Dr.  Hubeny,  has  been  doing  considerable  work 
along  this  line  during  the  past  year,  and  plans  to  present  a 
paper  on  the  sphenoid  a  little  later. 
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Dr.  Charles  H.  Long  said  he  had  been  disappointed  in  regard 
to  the  cure  of  the  case  and  was  glad  to  hear  someone  say  that 
it  would  be  two  years  before  healing  could  be  expected.  In  two 
of  the  cases  he  dried  out  the  sphenoid  with  hot  air  introduced 
by  means  of  a  eustachian  catheter  attached  to  a  little  electric 
apparatus,  and  then  applied  carbolic  acid,  following  this  by  alco- 
hol. This  produced  considerable  reaction,  accompanied  by  a 
severe  headache  lasting  for  twenty-four  hours.  The  later  effects 
of  this  treatment  seemed  to  have  lessened  the  discharge  and  im- 
proved  the   patient's   condition. 

Dr.  Charles  M.  Robertson  stated  that  he  had  seen  pulsating 
sinuses  occasionally,  although  they  were  not  common.  He  had 
seen  one  case  with  pulsation  from  the  internal  carotid  artery, 
and  had  heard  of  a  case  that  occurred  in  the  sphenoid  sinus  in 
which  the  pulsation  caused  the  patient's  death,  the  artery 
having  been  injured.  Curettage  caused  a  break  in  the  carotid 
artery  wall  and  the  patient  succumbed  in  a  few  moments.  He 
warned  that  one  must  be  very  careful  in  attempting  curettage 
because  statistics  show  that  in  10  per  cent,  of  the  cases  the 
carotid  artery  occupies  a  place  in  the  sphenoid  sinus  itself  and 
where  a  dehiscience  exists  it  is  usually  on  the  uoter  wall  of  the 
sinus.  Ordinarily  the  carotid  artery  is  pretty  tough  so  it  can  be 
rubbed  with  the  curette  within  bounds  of  safety,  unless  it  is  attacked 
from  a  lateral  direction.  If  one  keeps  parallel  to  the  lumen  of  the 
vessel  there  is  not  likely  to  be  trouble.  Cavernous  sinus  hemorrhage 
would  not  be  as  dangerous  as  the  other.  Dr.  Robertson  had  seen  the 
cavernous  sinus  torn  in  the  Gasserian  pperation;  the  bleeding 
wa.s  very  profuse  but  after  a  little  tamponage  it  was  easily  con- 
trolled, requiring  no  pack.  He  used  to  think  this  was  a  very 
dangerous  place,  but  after  seeing  some  general  surgeons  do 
the  Gasserian  operation,  he  decided  it  was  not  so  dangerous  as 
he  had  thought.  In  one  case  he  operated  there  was  a  terrific 
pulsation  during  the  operation,  which  alarmed  him  greatly  and 
he  did  not  pursue  the  operation  to  any  great  extent  after  the 
pulsation    began,    but   the    case   made   an   uneventful    recovery. 

As  to  the  extradural  abscess,  Dr.  Robertson  had  seen  about 
four  cases  arising  from  sphenoid  abscess.  One  interesting  case 
was  that  of  a  man  who  had  suffered  with  a  chronic  sphenoiditis 
for  years.  No  history  could  be  elicited,  for  the  man  did  not 
seem  to  know  much  about  himself;  he  had  periodic  attacks  of 
insanity,  during  which  he  would  disappear  for  a  time  and  would 
probably  be  located  in  the  gutter  somewhere  and  would  not 
know  where  he  had  been.  He  would  straighten  out  and  get 
along  "like  a  good  Methodist"  for  a  while  and  then  go  away 
again.  When  he  was  first  seen  by  Dr.  Robertson  he  was  in 
bed,  the  breathing  was  stertorous,  the  pupils  contracted  to  pin- 
point size  and  he  was  in  the  throes  of  death.  It  was  impos- 
sible to  examine  the  eyes  because  the  pupils  were  so  small,  and 
when  a  light  from  an  ophthalmoscope  was  thrown  into  his  eyes 
they  moved  so  it  was  impossible  to  see  in.  The  temperature 
was  104°  F.,  gradually  ascending,  the  pulse  was  rapid  and 
weak,  and  there  was  an  appearance  of  profound  sepsis.  The 
only  definite  available  symptom  was  the  discharge  running  down 
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the  posterior  pharyngeal  wall.  The  discharge  was  not  profuse 
but  was  of  the  yellow  varnish  type  seen  in  the  suppuration  of 
the  sphenoid.  The  patient  had  been  seen  by  several  men, 
neurologists  among  others,  and  the  diagnosis  was  made  of  a 
luetic  gumma,  tumor  or  abscess.  Dr.  Robertson  told  the  phy- 
sician in  charge  he  thought  it  was  an  extradural  abscess  from 
the  sphenoid  and  that  he  would  open  it  if  they  wished.  The 
patient  was  removed  to  a  hospital  and  the  sphenoid  was  opened. 
It  was  not  necessary  to  do  any  preliminary  operating  on  ac- 
count of  an  old  atrophic  condition  in  the  nose,  the  anterior  wall 
of  the  sphenoid  being  in  view  from  either  side.  The  sphenoid 
was  opened,  then  the  posterior  wall  was  broken  down  and  as 
he  got  into  the  sphenoid  he  could  see  a  mass  on  the  yellow 
wall.  In  curetting  the  posterior  wall  he  got  into  the  cranial 
cavity,  when  there  was  a  sudden  gush  of  blood  and  pus,  which 
almost  drowned  the  man.  He  thought  he  had  broken  into  the 
internal  carotid  and  expected  the  man  to  die.  The  patient  was 
turned  on  his  side  with  his  face  down,  and  within  a  few  min- 
utes the  hemorrhage  seemed  to  have  spent  itself  and  he  found 
he  could  go  through  the  sphenoid  into  the  extradural  space. 
The  man  was  operated  on  without  ether  and  the  next  morning 
was  conscious  and  able  to  answer  questions.  He  went  on  unin- 
terruptedly for  five  or  six  days,  when  the  physician  in  charge 
thought  he  should  have  some  vaccine  and  give  him  a  shot  of 
275,000,000  staphylococci.  This  was  done  at  10  o'clock  in  the 
morning,  and  at  four  in  the  afternoon  the  temperature  was  up 
to  103"  and  continued  to  rise  one  degree  per  hour  until  it 
reached  108°  or  110°  F.,  and  the  man  died.  There  was  ne- 
crosis of  the  posterior  wall  of  the  sphenoid  and  the  hemorrhage 
came  from  the  basilar  plexus. 

In  another  case  the  patient  had  a  false  epilepsy  due  to  an 
abscess  in  the  sphenoid.  The  nose  was  first  operated  and  the 
anterior  wall  of  the  sphenoid  was  removed,  at  which  time  a 
large  piece  of  bone  was  removed  from  the  posterior  wall.  The 
sequestrum  was  at  least  1  c.  m.  in  diameter.  A  little  pus  oozed 
from  the  space,  and  on  introducing  Shafer's  curette,  it  dropped 
in  to  11  c.  m.,  being  3  c.  m.  deeper  than  the  sphenoidal  wall. 
It  was  an  extradural  abscess  and  the  case  went  on  to  uneventful 
recovery. 

Another  case  was  a  syphilitis  otitis  in  which  the  sphenoid 
was  destroyed  so  that  the  curette  could  be  put  down  to  the  pos- 
terior edge  of  the  foramen  magnum.  Dr.  Robertson  thought 
this  was  not  an  unusual  process. 

He  had  had  one  case  in  which  the  lateral  X-ray  picture 
showed  what  appeared  to  be  four  sphenoidal  sinuses,  each 
•below  and  posterior  to  each  other.  He  believed  in  that  case  it 
was  a  syphilitic  ostitis  and  the  sinus  or  sinuses  were  small 
spaces  hollowed  out  of  the  syphilitic  osteitis.  These  cases  im- 
proved on  immense  doses  of  antisyphilitic  treatment,  followed 
M-ith  mercury  over  a  long  period  of  time. 

Dr.  Joseph  C.  Beck  stated  that  when  he  first  tried  the  plan 
of  compressing  the  jugular,  it  was  purely  by  accident,  because 
in  that  particular  case  he  was  thinking  of  the  eye  condition  and 
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the  possibility  of  a  cavernous  sinus  thrombosis.  In  the  case  of 
the  man  with  the  exophthalmos  reported  by  Dr.  Pollock,  al- 
though the  fundus  did  not  show  the  condition  he  thought  per- 
haps there  was  something  behind  the  eye  balls,  so  he  com- 
pressed the  jugulars  and  then  saw  the  pouring  out  of  the  pus 
from  the  sphenoid'.  Subsequently,  in  cases  where  there  was  a 
similar  condition,  this  had  proved  to  be  a  valuable  symptom. 
Dr.  Brawley  had  a  patient  with  recovery  •  from  a  condition 
similar  to  some  of  Dr.  Beck's  cases  with  fatal  termination.  He 
had  always  kept  away  with  any  surgical  intervention  from  the 
posterior  wall  of  the  sphenoid  when  it  was  found  to  be  soft  or 
eroded.  In  view  of  the  fact  that  there  was  so  much  danger  of 
setting  up  a  hemorrhage,  which  could  prove  fatal,  he  believed 
one  should  leave  the  posterior  wall  alone,  unless  one  was  cer- 
tain that  there  was  an  abscess  in  that  region.  He  believed  most 
of  these  cases  were  syphilitic. 

Dr.  John  Cavanaugh  said  he  was  not  prepared  to  report  this 
case,  but  would  give  a  brief  outline.  The  patient,  a  man,  was 
thrown  from  an  automobile  about  eight  months  ago.  His  skull 
was  fractured  and  he  bled  from  both  ears  and  the  nose.  Hem- 
orrhages occurred  at  various  intervals  and  three  weeks  ago  he 
lost  two  pints  of  blood.  The  hemorrhage  came  like  a  cloud- 
burst, all  at  once,  then  stopped,  and  it  made  little  difference 
whether  the  nose  was  packed  or  not;  the  bleeding  would  last 
for  about  three   minutes. 

Dr.  Cavanaugh  first  saw  the  patient  two  weeks  ago.  He  was 
very  anemic  and  a  transfusion  was  done.  On  examination  with 
the  pharyngoscope,  pulsation  could  be  seen,  evidently  in  the 
sphenoid  area  on  the  right  side.  On  the  left  side  there  was 
nothing  abnormal;  the  septum  was  pushed  over,  due  to  the  pack 
on  the  right  side.  Dr.  Beck,  Dr.  Iglauer  of  Cincinnati  and  Dr. 
Perry  Goldsmith  of  Toronto  examined  the  patient  very  care- 
fully, and  nothing  definite  was  decided  except  that  the  packing 
should  be  continued. 

The  source  of  bleeding  was  still  a  question.  A  postnasal 
pack  moistened  in  Monsel's  solution  was  used,  and  changed 
every  few  days.  The  patient  had  improved  somewhat  since  the 
packing  was  used  and  the  headache  had  not  been  so  severe. 
The  coagulation  time  was  five  minutes.  Partial  optic  atrophy 
of  the  right  eye  was  present.  The  wife  stated  that  about  two 
months  after  the  accident,  after  the  patient  had  left  the  hospi- 
tal, she  noticed  that  there  was  a  distinct  bruit  which  she  heard 
four  inches  from  his  head.  She  did  not  know  how  long  the 
sound  had  been  present.     The  Wassermann  reaction  was  negative. 

Dr.  J.  Holinger  reported  the  history  of  a  woman  who  had 
been  treated  during  four  or  five  months  by  a  Christian  Scientist 
for  chronic  headaches  on  the  right  side  with  gradual  loss  of 
vision  in  the  right  eye.  The  vision  became  so  bad  that  she  had 
to  give  up  her  work  and  the  eye  felt  as  if  it  was  frozen.  A 
sensation  of  total  numbness  was  present.  Examination  showed 
that  she  could  not  count  fingers  at  close  range  with  the  affected 
eye  The  left  eye  was  normal.  Roentgen  examination  showed 
increased    density    over    the    whole    right    side,    frontal    ethmoid. 
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sphenoid,  and  maxillary  sinuses.  The  patient  was  first  seen  by 
Dr.  Holinger  two  weeks  previously;  when  intranasal  examina- 
tion showed  almost  normal  conditions,  especially  no  pus  could 
'oe  seen,  either  medial  or  lateral  of  the  middle  turbinal.  The 
middle  turbinal  was  not  enlarged  and  pinkish.  The  patient  could 
breathe  through  the  right  side  most  of  the  time  and  there  was  no 
difficulty  with  the  left. 

The  middle  turbinal  was  removed,  the  history  and  the  X-ray 
findings  made  it  necessary.  A  large  mass  of  granulations  was 
found  underneath  the  turbinal.  When  the  rear  end  was  re- 
moved there  was  a  gush  of  very  foul  smelling  pus,  and  in  the 
midst  of  the  operation  the  patient  suddenly  brightened  up  and 
said,  "I  am  beginning  to  see!,"  This  first  improvement  in  vision 
was  temporary.  It  b"ecame  permanent  during  the  next  few  days 
when  the  condition  cleared  up,  and  the  foul  odor  disappeared 
after  daily  washings  with  boric  acid  solution.  There  was  very 
little  secretion  now  and  the  vision  had  improved  until  it  was 
equal  in  both  eyes.  The  sphenoid  was  side  open,  so  that  one 
could  see  into  it,  and  the  patient  returned  to  work. 

Dr.  Holinger  explained  that  the  course  of  this  history  seemed 
to  throw  some  light  on  the  question  whether  the  loss  of  vision 
was  due  to  pressure  against  the  optic  nerve  or  to  poisoning  of 
the  surrounding  tissues  from  the  accumulation  of  decomposed 
pus  in  the  sphenoid  and  posterior  ethmoid  sinuses.  The  sud- 
den improvement  as  soon  as  drainage  was  effected,  the  dis- 
appearance of  the  improvement  when  a  bloodclot  filled  the 
sinuses  towards  the  evening  of  the  first  day  after  the  operation, 
and,  finally,  the  permanent  and  gradual  improvement  when  in 
the  course  of  ten  days  of  the  after  treatment,  the  blood-clot  and 
the  secretions  were  gradually  removed,  all  speak  for  pressure  as 
the  cause  of  the  loss  of  vision.  If  poisoning  of  the  tissues  had 
been   the  cause,   the  course  would   have   been  different. 

Dr.  Harry  Pollock  said  that  Dr.  Beck  had  covered  the  points 
about  curettage  in  any  case  of  sphenoidal  trouble.  He  agreed 
with  Dr.  Beck  that  it  is  always  dangerous  to  do  any  curetting 
on  the  posterior  lateral  wall  for  fear  of  injuring  the  carotid  or 
cavernous.  Dr.  Pollock  had  never  seen  a  case  of  cavernous 
bleeding  by  curetting  the  sphenoid.  He  had  reported  a  case  of 
suspected  intracranial  tumor  before  the  Chicago  Neurological 
Society.  While  investigating  the  sella  there  was  a  sudden  rush 
of  blood  which  almost  exsanquinated  the  patient.  They  packed 
in  gauze,  with  stitches  through  the  dura  and  scalp  in  order  to 
get  the  patient  back  to  her  room  before  death  occurred,  but 
about  twenty  minutes  afterward  she  said  she  felt  fine  ani  she 
made  an  uneventful  recovery.  The  gauze  was  removed  gradually 
and  the  patient  lived  for  at  least  a  year,  and  gave  birth  to  a 
child  during  the  year  following  operation. 

In  the  second  case  Dr.  Long  had  showed  Dr.  Pollock  detected 
a  slight  pulsation.  The  patient  said  it  hurt  her  nose  a  little  to 
dilate  the  nostril  so  he  did  not  attempt  to  make  a  thorough 
examination.  He  believed  if  the  .lugulars  were  always  com- 
pressed more  cases  would  be  found  than  were  usually  suspected. 

In  taking  a   spinal   fluid   and   blood   Wassermann   tests   a   luetic 
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infection  is  discovered  in  almost  all  of  these  cases,  and  in  those 
cases  Dr.  Pollock  thought  there  was  always  a  necrosis,  an  oste- 
itis of  the  floor  of  the  lateral  wall  of  the  sphenoid,  which  went 
down  to  the  body,  probably  to  the  basilar  process.  All  these 
cases  required  a  long  time  for  recovery  and  all  of  them  had  re- 
ceived treatment  with  mercury  and  potassium  iodid  for  at  least 
a  year,  and  all  but  two  cases  finally  cleared  up. 

Dr.  Alfred  Lewy  said  he  had  also  noticed  the  pulsation  in  the 
case  of  Dr.  Long's  and  asked  if  Dr.  Long  had  any  explanation  to 
make  of  the  condition.  To  what  did  he  attribute  this  pulsation 
of  the  mucous  membrane. 

Dr.  Charles  H.  Long  said  he  had  not  noticed  the  pulsation  until 
his  attention  was  called  to  it,  and  had  no  explanation  to  offer. 

Dr.  Frank  Brawley  stated  that  in  his  case  repeated  Wasser- 
mann  tests  were  negative,  there  was  no  evidence  of  syphilis  at 
any  time,  although  the  patient  was  examined  most  exhaustively, 
and  there  was  no  history  of  syphilis  in  the  case.  More  than 
three  years  had  passed  since  the  drainage  of  the  extradural 
abscess. 

About  two  weeks  previously  he  had  seen  a  case  with  similar 
characteristics.  There  was  very  severe  headache,  which  the  pa- 
tient attributed  to  the  use  of  homatropin  in  refraction.  There 
was  some  delay  in  gaining  consent  to  examine  the  sinuses,  but 
when  this  was  permitted,  he  found  pus  streaming  down  over  the 
anterior  walls  of  both  sphenoidal  sinuses  and  from  the  posterior 
ethmoid  region  of  both  sides.  The  headache  was  so  severe  that 
after  a  few  days  the  patient  consented  to  operation.  Both 
sphenoids  and  posterior  ethmoids  were  opened  and  pus  was 
found  in  large  amount  in  all  the  cells.  Roentgenograms  taken 
before  operation  showed  a  very  hazy  area  in  the  region  of  the 
sella  and  the  posterior  wall  was  nearly  gone  or  enveloped  in  pus. 
No  necrosis  was  present  on  the  posterior  wall  of  either  sphenoid. 
The  patient  and  his  friends  were  hard  to  control  and  it  was  im- 
possible to  get  the  patient  to  remain  in  the  hospital.  They  were 
able  to  get  only  one  picture  after  the  operation  and  that  showed 
almost  the  same  condition  that  had  existed  before.  It  was  impos- 
sible to  get  the  patient's  consent  to  further  operation,  although 
Dr.  Brawley  thought  the  case  might  possibly  be  similar  to  the  one 
he  reported,  or  that  it  might  need  drainage  though  the  posterior 
wall. 
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Meeting  of  April  4,  1^21. 

The  President,  Dr.  Alfred  Lewy,  ix  the  Chair. 

Presentation  of  Cases. 

Dr.  Charles  Robertson  presented  a  case  of  Vincent's  angina.  The 
patient  had  first  noticed  his  disease  four  weeks  previously,  at 
which  time  there  appeared  a  slight  ulceration  of  the  right  tonsil. 
He  became  progressively  worse  despite  the  use  of  mouth  washes 
containing  chlorin.  Dr.  Robertson  had  first  seen  the  patient  on  the 
day  of  presentation  and  exhibited  him  so  that  the  younger  mem- 
bers might  see  the  condition  present.  The  ulceration  was  sharply 
outlined,  the  edges  undermined  and  irregular;  it  occupied  the  posi- 
tion of  the  right  tonsil,  the  posterior  pillar  extending  into  the  soft 
palate  nearly  to  the  base  of  the  uvula,  the  uvula  being  swollen  and 
elongated.  The  upper  pole  of  the  tonsil  was  almost  destroyed,  the 
posterior  pillar  was  lost  in  the  middle  portion  by  the  ulceration 
and  the  process  was  extending  along  the  posterior  wall  of  the 
pharynx.  The  only  subjective  sign  was  pain  on  deglutition.  There 
was  no  rise  in  temperature,  no  involvement  of  the  Eustachian  tube 
with  attendant  ear  pain  and  no  involvement  of  the  cervical  glands. 
A  smear  showed  a  great  preponderance  of  fusiform  bacilli  and 
spirillae,  almost  a  pure  culture. 

The  ulcer  was  very  similar  in  appearance  to  a  luetic  ulceration, 
a  point  of  interest  in  the  diagnosis. 

Dr.  Robertson  said  the  best  method  of  treatment  for  Vincent's 
angina  was  the  use  of  powdered  salvarsan,  salvarsan  in  solution 
swabbed  on  the  ulcer,  or  saJvarsan  administered  intravenously. 
He  expected  in  this  case  to  use  a  20  per  cent,  solution  of  methy- 
lene blue,  painting  it  onto  the  ulceration  and  getting  it  into  the 
interstices  as  far  as  they  went.  He  reviewed  the  epidemic  of 
Vincent's  angina  during  the  war  and  stated  that  the  use  of  methy- 
lene blue  proved  very  successful  in  the  management  of  these  cases. 

Resonators  as  Possible  Aid   in   Tuning    Fork  Tests — A   Preliminary 

Report.* 

By  Robert  Sonnenschein,  M.  D. 

DISCUSSION. 

Dr.  J.  Gorden  Wilson  said  that  he  had  a  clear  recollection  of  the 
previous  paper  of  Dr.  Sonnenschein's  to  which  he  had  referred.  In 
that  paper  he  propounded  some  puzzles  in  acoustics.  In  the  paper 
tonight  he  had  returned  to  this  subject  and  left  a  few  more  puzzles 
to  engage  their  attention.  It  was  certainly  astonishing  to  hear 
that  while  one  could  with  the  resonator  magnify  a  tone,  yet  there 
were  some  diseases  of  the  ear  in  which  the  hearing  of  that  note 

*See  page  703. 
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from  tha  resonator  was  not  bettered.  One  would  like  to  hear  a 
little  more  about  this. 

In  regard  to  the  question  of  the  relation  of  tinnitus  to  the  ear 
lesion,  Dr.  Wilson  had  seen  cases  where  it  had  been  possible  to 
localize  the  pitch  of  the  tinniius  and  in  some  of  these  cases  the 
pitch  of  the  tinnitus  had  a  very  important  relation  to  the  nerve 
involvement.  How  far  further  work  would  bear  this  out  must  be 
left  to  the  future  to  determine. 

Resonators  in  the  study  of  the  physics  of  hearing  have  been  much 
used  in  the  past,  and  the  great  work  of  Helmholtz  was  to  a  large 
extent  based  upon  his  use  of  resonators.  In  drawing  deductions 
one,  of  course,  must  recognize  that  while  resonators  increase  the 
intensity  of  the  pitch  to  which  thej-  are  attuned,  they  also  magnify 
the  amplitude  of  the  corresponding  overtones  and  the  corresponding 
subtones. 

Dr.  Sonnenschein  had  drawn  attention  to  a  field  which  otologists 
have  neglected.  Dr.  Wilson  was  confident  that  otologists  would 
pay  more  attention  to  the  cochlea  and  audition  in  the  coming  years. 
The  cochlea  offers  a  fertile  field  for  investigation,  much  as  the 
labyrinth  did  a  decade  or  more  ago.  One  would  like  to  hope  that 
from  such  work  an  increased  knowledge  would  come  to  audition 
comparable  to  the  knowledge  which  has  come  to  us  of  the  vestibular 
mechanism. 

Dr.  J.  Holinger  was  not  sure  that  it  was  permissible  to  say  that 
the  resonator  increaFed  any  one  particular  sound,  in  the  sense  that 
it  increases  the  amplitude  of  the  vibrations.  Through  its  size  and 
configuration  the  resonator  shuts  out  other  sounds,  and  the  one 
particular  sound  for  which  it  is  made  is  concentrated  through  re- 
flection on  the  inside  of  the  resonator  and  through  the  given 
volume  of  air  which  is  in  that  special  resonator.  In  order  to 
increase  or  intensify  a  certain  sound,  that  is.  to  increase  the  ampli- 
tude of  the  -^abrations  of  that  sound,  new  energy  would  have  to  be 
added    to    the    sound,    and    a    resonator    does   not   produce    energy. 

Dr.  George  W.  Boot  said  that  we  must  consider  the  forces  as 
well  as  the  frequency  of  the  vibrations.  The  amount  of  sound 
depends  on  these  two  factors,  i.e.,  the  amount  of  force  is  the 
product  of  the  amplitude  of  the  vibrations  by  their  frequency.  The 
resonator  shuts  out  all  sounds  except  the  pitch  to  which  it  ia 
tuned,  hence  that  particular  pitch  is  heard  better. 

The  reason  why  the  sound  to  which  the  resonator  responds  is 
not  heard  better  in  otosclerosis  is  probably  because  the  sound  is  not 
really  more  forcible,  but  because  other  extraneous  sounds  are  kept 
out  by  the  resonator  and  these  are  the  sounds  that  ordinarily 
would  start  the  stapes  to  vibrating  and  permit  the  resonator's  pitch 
to  enter.  If  the  resonator  actually  made  the  sound  louder  it  should 
be  better  heard  in  otosclerosis,  but  if  it  only  seems  louder  because 
other  sounds  are  kept  out,  it  is  easily  seen  why  it  does  not  improve 
the  hearing  in  otosclerosis. 

Dr.  Xorval  H.  Pierce  was  surprised  to  learn  that  bone  conduc- 
tion was  not  increased  by  the  resonator  in  cases  of  otosclerosis, 
and  wondered  whether  the  same  experiments  could  not  be  made 
on  bone  conduction  to  see  whether  the  resonator  prolonged  the  bone 
conduction.     It  suggested  a  very  interesting  thought  that  by  means 
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of  resonators  we  might  be  able  to  eliminate  bone  conduction  in  our 
experiments.  One  would  think  that  in  the  use  of  resonators  there 
would  be  a  certain  amount  of  bone  conduction  if  the  resonator 
was  in  contact  with  the  bone  of  the  auditory  canal,  but  this  did 
not  ssera  to  be  the  fact. 

Dr.  Alfred  Lewy  asked  Dr.  Sonnenschein  to  explain  in  just  what 
manner  the  resonator  apparently  increases  the  sound.  There  ap- 
peared to  be  a  difference  in  the  meaning  of  certain  terms  rather 
than  a  dilTerence  in  the  actual  facts  in  the  case. 

Dr.  Sonnenschein  (closing  the  discussion)  thanked  the  gentle- 
men for  their  kind  discussion,  and  said  he  was  always  glad  to  hear 
from  Dr.  Wilson,  who  had  had  so  much  experience  in  physiology 
and  physical  research.  It  is  a  fact  that  every  tone  has  overtones. 
The  first  is  the  octave  of  the  tone  used,  the  next  is  five  tones 
above  that,  and  the  next  overtone  is  two  octaves  above  the  original 
tone.  Often  there  are  five  overtones  or  more,  the  principal  ones 
being  the  first  three  mentioned.  He  stated  that  resonators  in- 
crease or  reinforce  sounds  that  have  the  same  pitch  as  the  funda- 
mental tone  or  multiples  thereof.  It  must  be  taken  into  consider- 
ation that  when  the  tuning  fork  is  used,  the  resonator  increases 
the  overtone  as  well  as  the  fundamental  tone  itself,  but  the  latter  is 
most  intensified.  The  fact  that  the  cochlea  is  being  subjected  to 
very  serious  study  at  present  is  gratifying,  especially  as  in  the  last 
few  years  the  vestibular  apparatus  has  claimed  most  attention. 

Replying  to  Dr.  Holinger,  the  speaker  said  he  realized  that  one 
could  not  create  energy  or  matter  and  cannot  destroy  it,  but  one 
can  transform  it.  If  a  troop  of  infantry  has  to  cross  "a  bridge  they 
are  always  commanded  to  break  step  so  that  the  bridge  will  not 
be  made  to  vibrate  and  possibly  collapse.  The  same  is  true  of  the 
resonator.  It  picks  out  the  tone  which  corresponds  to  its  funda- 
mental note  and  the  repeated  impulses  coming  at  the  same  moment 
causes  a  reinforcement. 

As  Dr.  Boot  stated,  there  can  be  a  change  in  the  force  and  extent 
of  the  amplitude  and  thereby  again  changes  in  the  intensity  of  the 
sound,  making  it  louder. 

Replying  to  Dr.  Pierce,  the  two  cases  of  otosclerosis  were  typical 
and  yet  the  hearing  was  not  increased  at  all  by  the  resonator, 
which  intensified  the  tone  of  the  a'  tuning  fork. 

The  work  had  been  carried  out  on  only  fifty  cases,  and  Dr.  Son- 
nenschein said  he  was  not  in  a  position  to  completely  analyze  the 
physical  basis  on  which  it  rests.  He  regretted  that  he  is  not  at 
present  in  contact  with  Professor  Schaefer,  in  whose  laboratory  he 
had  learned  many  important  facts.  Only  by  further  study  can  the 
subject  be  elucidated  and  he  is  making  a  humble  effort  toward 
this  end. 

Dr.  Charles  Robertson  read  a  paper  on 

A  Review  of  the  Medical  Aspects  of  Aviation.* 

Bv  Charles  'SI.  Robertson,  M.  D. 

DISCUSSION. 

Dr.  George  W.  Mosher  stated  that  he  had  the  privilege  of  work- 
ing with  Dr.  Robertson  in  the  original  testing  and  also  of  going 
through  the  Training  Camp  at  Mineola,  and  as  Flight  Surgeon  in 

*See  page  776. 
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Texas,  where  he  put  in  about  100  hours  flying.  With  the  expe- 
rience gained  from  these  three  ends  he  could  corroborate  what  Dr. 
Robertson  said.  Probably  90  per  cent,  of  commercial  flying  will 
be  done  under  an  elevation  of  5000  feet  and  oxygen  lack  is  not  a 
factor  until  one  is  beyond  that  elevation.  The  rebreathing  test  is 
important,  for  if  a  man  is  to  be  a  pursuit  flyer  at  20,000  feet,  he 
must  be  able  to  stand  that,  but  a  little  cold  in  the  head,  loss  of 
sleep  or  a  little  indigestion  will  make  a  difference  of  2,000  to  4,000 
feet  in  a  test  record,  and  is  of  no  great  importance  for  commercial 
flying.  The  tests  of  the  labyrinth  are  important.  A  functioning 
labyrinth  must  be  a  part  of  the  man's  equipment  and  without  a  per- 
fect functioning  labyrinth  one  cannot  be  sure  what  he  will  do,  but 
a  properly  functioning  labyrinth  is  of  no  great  value  to  a  man 
unless  all  other  impulses  come  in  right;  muscle  sense,  vision  and 
tactile  sense  when  air  currents  strike  on  the  cheek  and  in  the  face. 
It  was  Dr.  Mos'her's  unpleasant  duty  while  a  flight  surgeon  to 
take  off  of  flying  permanently  three  different  men  who  had  passed 
"A"  grade,  which  meant  there  was  no  limit  to  the  man's  endur- 
ance, according  to  the  rebreathing  test,  and  he  could  pass  per- 
fectly in  the  rotation  chair.  These  men  were  all  right  in  taking 
the  ship  off  the  ground  and  were  all  right  in  any  altitude,  but  if 
they  threw  a  ship  into  a  side  slip  and  came  down  in  "nothing  flat," 
those  men — appai-ently  through  nothing  that  he  could  find  except 
the  sudden  change  in  pressure — would  lose  control  of  themselves. 
Those  men  with  a  blood  pressure  of  130  m.m.  of  mercury  before 
they  flew  had  90  m.m.  of  mercury  afterward.  Whether  this  was 
"nerves"  or  a  direct  result  of  failure  of  the  circulatory  apparatus, 
the  fact  remained.  They  were  men  who  were  absolutely  unsafe, 
and  yet  their  rotation  tests  and  rebreathing  tests  showed  them  to 
be  of  the  highest  type. 

Dr.  Mosher  thought  the  important  thing  to  bear  in  mind  was 
that  the  otologic  test  for  fliers  had  been  played  up  as  the  most 
important  in  Governmental  work,  while  the  fact  is  that  the  result 
of  sudden  change  in  atmospheric  pressure,  as  experienced  in  actual 
flight,  is  more  important  than  anything  that  a  man  will  show  in  a 
rotation  chair  or  in  rebreathing  tests;  in  his  judgment,  too  great 
importance  has  been  attached  to  repeated  tests  of  labyrinth,  and 
to  rebreathing  tests,  and  altogether  too  little  value  placed  on  the 
results  of  rapid  changes  of  atmospheric  pressure. 

Dr.  J.  Gordon  Wilson  said  he  had  listened  with  interest  to  Dr. 
Robertson's  paper.  Dr.  Wilson's  experience  with  the  fliers  had 
been  early  in  the  war,  when  our  knowledge  of  the  relation  of  avia- 
tion to  otology  was  still  very  hazy.  Looking  back  to  that  period,  it 
is  evident  that  otologists  have  journeyed  far  from  the  position  they 
held  in  1917.  To  mention  but  one  example,  it  is  recognized  that 
some  tests  believed  then  to  be  of  prime  importance  are  now  con- 
sidered much  less  essential.  It  has  been  recognized  that  the  stress 
laid  on  nystagmus  and  in  past  pointing  have  not  the  importance 
that  one  thought  they  had,  and  no  one,  so  far  as  he  knew,  has 
demostrated  that  nystagmus  and  past  pointing  are  related  to  flying 
ability. 

Dr.  Wilson  thought  Dr.  Robertson  was  mistaken  in  saying  that 
the  authorities  in  Washington  had  said  that  the  vacuum  chamber 
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was  no  good.  Dr.  Wilson  believed  it  would  be  more  correct  to 
say  that  they  believed  a  vacuum  chamber  gave  accurate  scientific 
data,  but  that  it  had  been  found  by  experience  that  such  chambers 
were  not  suitable  for  routine  examinations. 

In  regard  to  the  question  of  oxygen  tension,  everyone  who  had 
anything  to  do  with  aviators  was  aware  of  the  importance  of 
oxj'gen.  Dr.  Robertson  had  spoken  of  men  coming  down  exhausted 
and  sleeping  for  hours.  It  had  been  found  that  if  these  men  were 
supplied  with  oxygen,  they  quickly  revived  and  showed  less  after- 
fatigue.  Wihat  one  desired  was  to  ascertain  the  essentials  nec- 
essary to  safe  flight  and  how,  under  the  various  conditions  arising 
during  flight,  this  safety  mechanism  could  be  disturbed,  and  how 
against  such  disturbances  the  flier  could  be  safeguarded.  Though 
recognizing  fully  the  importance  of  alterations  in  atmospheric 
pressure  with  the  resulting  alteration  in  oxygen  tension,  yet  Dr. 
Wilson  was  not  inclined  to  give  as  much  importance  to  this  as  Dr. 
Robertson  does.  Dr.  Wilson  believes  that  of  more  essential  im- 
portance in  determining  the  ability  of  a  man  to  fly  are  (1)  his 
ability  rapidly  to  coordinate  the  afferent  impulses  coming  in  from 
the  ear,  the  eye  and  the  kinesthetic  senses,  which  are  the  impulses 
so  essential  to  balancing,  and  (2)  the  control,  largely  automatic, 
which  the  aviator  develops  over  this  coordinating  mechanism.  It 
is  this  control,  this  automatic  adjustment  of  the  afferent  impulses 
and  their  efferent  responses,  influenced  undoubtedly  from  higher 
centers,  which  is  conspicuously  present  in  our  best  fliers  and  faulty 
when  the  flier  goes  stale. 

Dr.  Frank  F.  Novak,  Jr.,  asked  how  the  matter  of  nystagmus 
time  was  observed  in  this  work.  The  method  of  looking  at  the 
eye  from  the  side  and  timing  it  with  a  stop  watch  was  unreliable 
and  grossly  inaccurate.  A  much  better  plan  is  the  use  of  a  read- 
ing microscope  mounted  on  the  side  to  observe  the  nystagmus 
movements,  but  even  that  is  not  as  accurate  as  another  method 
which  had  been  devised  at  Urbana,  that  of  using  a  "singing 
flame."  This"  is  simply  a  gas  pipe  with  a  small  jet.  The  gas  flame 
is  about  the  thickness  of  a  match  and  about  one-fourth  or  one-half 
inch  high.  Over  this  flame  is  passed  a  glass  tube  of  a  definite 
length.  The  flame  vibrates  and  produces  a  tone  like  a  high  pitched 
tone  of  the  organ.  In  a  dark  room,  looking  straight  ahead,  one 
sees  just  one  streak  of  flame,  but  if  the  eyes  are  moved  from 
right  to  left  it  is  no  longer  a  single  flame  but  a  jagged  series  of 
lights.  That  is  applied  in  measuring  nystagmus  time,  depending 
upon  the  report  of  the  individual  whose  nystagmus  is  being  meas- 
ured. While  the  nystagmus  lasts,  instead  of  seeing  a  single  flame 
the  individual  sees  a  jagged  series  of  flashes.  When  the  nystagmus 
stops  he  sees  only  a  single  flame.  This  is  one  of  the  most  accu- 
rate methods  of  measuring  nystagmus  that  has  been  discovered 
to  date.  The  work  is  being  done  by  Bentley  and  Griffith  at  the 
University  of  Illinois. 

Dr.  Norval  H.  Pierce  said  he  had  not  had  much  experience  during 
the  war  other  than  turning  something  like  2.000  aviators  in  testing 
their  labyrinth  function.  He  believed  the  whole  thing  is  a  matter 
of  development,  and  that  we  probably  will  arrive  at  entirely  dif- 
ferent conclusions  in  the  future  than  those  arrived  at  during  the 
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stress  of  war,  but  that  the  Department  did  the  best  it  could  in 
testing  out  aviators  bj^  the  methods  adopted. 

Dr.  Pierce  asked  Dr.  Novak  how  long  a  nystagmus,  which  is 
considered  normal,  is  found  by  the  use  of  the  singing  flame,  and 
what  was  the  difference  between  the  character  and  duration  of 
nystagmus  as  measured  by  the  ordinary  methods  and  that  meas- 
ured by  the  singing  flame. 

Dr.  Novak  (replying  to  Dr.  Pierce)  said  the  test  was  rather 
characteristic.  The  time  was  greatly  lengthened;  he  could  not  tell 
the  number  of  seconds  exactly  but  the  reading  by  means  of  the 
vibrating  flame  is  considerably  longer  than  with  the  eye.  If  four 
or  five  observers  watch  the  same  eye  and  click  their  watches, 
there  is  a  variation  sometimes  of  three,  four  or  six  seconds,  and 
sometimes  the  nystagmus  ceases,  but  looking  at  it  closely  one 
sees  a  little  left — a  fine  fibrillary  twitching.  The  jagged  light  is 
very  pronounced  at  first,  then  gradually  gets  finer,  then  ceases  for 
a  second,  and  then  stops  with  a  very  fine  motion. 

Dr.  Pierce  thought  this  test  by  the  singing  flame  seemed  to  de- 
pend upon  the  subjective  sensation  of  the  individual  and  believed 
he  would  rather  depend  upon  the  old  method  in  examining  recruits 
for  aviation  than  to  trust  to  a  man's  reported  sensation.  The  in- 
hibition of  nystagmus  is  very  interesting  and  is  one  of  the  prob- 
lems being  actively  investigated  at  present.  In  the  opinion  of 
Dr.  Pierce,  there  is  an  inhibitory  mechanism  which  is  disconnected 
from  the  will  than  enters  into  this  phenomenon,  and  that  belief  is 
based  upon  the  fact  that  when  a  man  is  turned  and  he  vomits, 
the  nystagmus  ceases  immediately  the  vomiting  occurs.  The  nys- 
tagmus does  not  diminish  but  ceases  instantaneously,  and  Dr. 
Pierce  did  not  agree  with  Dr.  Wilson  that  this  is  altogether  a  mat- 
ter of  control,  but  considers  it  a  matter  of  automatic  inhibition. 
He  believed  control  could  be  cultivated  under  the  will.  There  are 
two  factors,  a  subconscious  inhibitory  mechanism  and  also  a 
mechanism  which  is  directly  subservient  to  the  will. 

Dr.  Wilson,  replying  to  Dr.  Pierce,  said  that  control  comes  from 
the  highest  senses  to  the  lower  senses;  call  it  inhibition  or  what 
one  likes,   it   is  control. 

He  thought  Dr.  Novak  'would  photograph  the  method  he  de- 
scribed and  get  it  under  black  and  white,  and  thus  do  away  with 
the  things  Dr.  Pierce  objected  to.  In  his  opinion  Dr.  Novak  had 
something  worth   working   out. 

Dr.  Charles  M.  Robertson  stated  that  the  reduction  of  nystag- 
mus is  not  in  the  Army  Medical  Book.  That  was  in  the  paper  on 
the  results  of  his  investigation,  which  was  published  three  years 
ago.  In  the  Government  book  the  statement  is  made  that  nystag- 
mus will  be  lessened  on  repeated  turning,  but  it  does  not  give  any 
figures  at  all.  Dr.  Robertson  found  the  diminution  in  vertigo  or 
in  nystagmus  after  placing  a  man  in  a  vacuum  chamber  for  six 
minutes  and  taking  him  out  was  equal  to  50  per  cent,  in  most 
cases.  There  could  not  be  any  inhibition  or  control  in  that  length 
of  time,  the  man  did  not  know  what  he  was  doing  and  one  seance 
was  not  enough  to  educate  him  on  control.  The  usual  stop  watch 
method  was  used  in  taking  the  nystagmus  time  and  they  could 
not  be  expected  to  have  used  a  singing  flame,  as  it  was  unknown 
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three  years  ago,  and  he  would  not  adopt  it  now  as  there  were 
more  desirable  tests  which  did  not  rely  upon  the  patient's  response, 
which  would  not  be  accurate. 

When  they  tested  a  man  of  average  intelligence  they  had  the 
man  signify  when  his  vertigo  disappeared.  They  were  never  four 
seconds  out  of  tune  on  the  nystagmus  period  and  the  nystagmus 
time  as  experienced  by  the  man  and  taken  with  the  stop  watch 
was  almost  the  same,  never  being  of  appreciable  variation.  If  one 
said  to  the  man,  "When  your  vertigo  ceases  say  'Now,'  "  he  would 
say  "Now"  just  as  his  eye  motions  would  stop.  That  became  to 
Dr.  Robertson  constant  enough  that  in  actual  work  in  the  field  he 
would  not  look  at  the  man's  eye  at  all,  and  the  same  man  tested 
over  and  over  would  not  vary  a  second. 

Regarding  the  reduction  in  vertigo  by  the  vacuum  test,  one 
test  of  six  minutes  duration  was  not  enough  to  train  anybody  in 
anything,  but  at  the  same  time  the  vertigo  was  reduced.  Even  if 
there  was  a  mistake  of  three  seconds,  as  suggested  by  one  speaker, 
in  30  or  40  per  cent,  the  vertigo  was  less  than  before.  A  man  who 
had  a  pulse  of  72  and  a  blood  pressure  of  SOD —  120S —  there  were 
certain  types  of  men  who,  when  they  come  out,  had  a  diastolic  of 
90  and  a  systolic  of  140  and  the  nystagmus  was  practically  the 
same.  On  the  other  hand,  a  man  who  went  in  with  80  diastolic 
and  130  systolic  would  come  out  with  a  diastolic  of  70  and  a  sys- 
tolic of  120,  and  his  nystagmus  much  reduced.  In  other  words, 
some  were  stimulated  with  the  stimulation  in  the  labyrith  with 
a  rise  in  the  blood  pressure,  some  with  a  quickened  pulse,  some 
with  lowered,  but  most  with  the  quickened  and  the  nystagmus 
the  same,  while,  on  the  other  hand,  the  blood  pressure  was  de- 
pressed and  the  muscle  tone  depressed  with  the  nystagmus  short- 
ened. Dr.  Robertson  recalled  one  big  man  who  went  in  with  a 
pressure  of  80  diastolic  and  135  systolic  and  came  out  with  the 
nystagmus  just  about  normal,  but  who  had  a  syncope  which  lasted 
for  several  minutes  and  the  systolic  pressure  90  and  the  diastolic 
something  like  50.  Muscle  fatigue  can  be  tested  more  accurately 
with  the  accommodation  or  "near  point",  which  is  a  very  good  test. 

Dr.  Robertson  thought  it  looked  as  though  there  was  in  some  an 
increase  in  the  blood  content  of  the  labyrinth — a  hyperemia  and, 
therefore,  an  increased  activity  of  the  labyrinth — while  there  was 
an  anemia  in  the  labyrinth  in  the  cases  of  reduction  of  the  nys- 
tagmus due  to  a  less  stimulated  labyrinth.  That  is  his  impression 
at  present.  The  man  that  is  stimulated  when  he  goes  into  the  air 
is  the  man  who  is  going  to  come  back.  The  man  whose  blood  pres- 
sure is  depressed  is  on  the  road  to  syncope  and  anemia  in  the 
entire  body  with  the  labyrinth  which,  if  it  continues,  causes  the 
man  to  become  unconscious  and  that  is  the  end  of  it  as  far  as  his 
flight  is  concerned. 

Dr.  Robertson  had  no  intention  of  criticizing  the  Government; 
he  thought  they  did  their  best,  but  believed  they  were  barking  up 
the  wrong  tree.  He  had  had  quite  a  lot  of  correspondence  and 
conversation  with  the  Department,  which  had  all  been  friendly 
and  not  antagonistic. 

Another  point  to  be  considered  was  the  loss  of  carbondioxid  in 
the  blood.     In  a  conversation  with  Prof.  Green  of  the  University 
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of  Missouri,  it  was  agreed  that  he  would  take  up  this  proposition 
at  Mineola  and  see  if  there  was  anything  in  it,  but  it  was  never 
done.  He  had  taken  the  vacuum  test  at  Mineola  and  thought  it 
was  not  good.  The  vacuum  chamber  was  large  and  the  pump  was 
not  powerful  enough  to  produce  conditions  similar  to  flight.  One 
man  would  take  oxygen,  some  none,  and  some  a  little,  and  Dr. 
Robertson  thought  he  was  fair  in  saying  that  the  test  was  of  little 
scientific  value  therefore.  He  thought  he  was  fair  in  stating  his 
opinion,  as  the  matter  is  a  scientific  question  and  anyone  had  a 
right  to  express  his  opinions.  He  was  conversant  with  what  the 
English  thought  of  it,  and  Birkley  had  said  that  the  oxygen  want 
was  not  of  so  much  importance  as  it  was  thought  to  be.  It  seemed 
to  Dr.  Robertson  that  the  blood  pressure  change  is  the  dominant 
factor. 


THE  COLORADO  CONGRESS  OF  OPHTHALMOLOGY 
AND  OTOLARYNGOLOGY. 

Meeting  of  July  2^  and  24,  ip20. 

Abstract  of  Procicedings  of  the  Oto-Laryngologicai< 
Section. 

Infected   Tonsils  and  Their  Sequelae. 

By  Lewis  Emmitt  Brown,  M.  D., 

Akron,  Ohio. 

The  tonsil  is  one  of  the  greatest  avenues  of  focal  infection.  Fau- 
cial  tonsil  infection  may  be  the  origin  of  the  following  condifons: 
Articular  and  periarticular  rheumatism,  endocarditis,  myocarditis, 
pericarditis,  neuritis,  perineuritis,  nephritis,  pleuritis.  tubercular 
adenitis,  disease  of  the  labyrinth,  jugular  or  sinus  thrombosis, 
gastrointestinal  diseases  as  gastrititis  and  duodenal  ulcers,  various 
eye  lesions,  chorea  and  poliomyelitis. 

Strong  emphasis  is  made  of  the  necessity  of  a  thorough  examina- 
tion of  each  tonsil  in  all  suspi<!ious  cases.  Pressure  should  be  ex- 
erted to  expel  the  secretion  from  the  crypts  and,  when  indicated, 
smears  of  this  excretion  should  be  examined  by  a  competent  lab- 
oratory man.  The  size  of  the  tonsil  has  little  or  no  bearing  on  the 
infectivity.  The  smaller  tonsils  frequently  contain  blind  abscesses 
from  which  absorption  takes  place;  they  may  hamper  the  function 
of  the  eustachian  tube  and  retard  free  drainage  from  the  nose  and 
upper  pharynx. 

Tonsillectomy  may  relieve  obscure  conditions  such  as  Basedow's 
disease,  otosclerosis,  and  persistent  thymus. 

Systemic  sequelae  must  be  appropriately  treated  when  present. 

Contraindications  to  tonsillectomy  are:  Acute  inflammation  or 
infections,  advanced  tuberculosis,  cardiovascular  changes,  diabetes 
mellitus,  luetic  ulcerative  processes,  low  coagulating  power  of  the 
blood,  high  blood  pressure,  infants  under  one  year  of  age  and  some 
grave  mental  diseases. 

Complete  removal  of  the  tonsil  with  the  capsule  is  emphasized. 
It  is  indicated  in  all  cases  of  repeated  tonsilitic  where  the  tonsils 
are  suspected  of  being  foci  of  infection,  on  fnding  prs  or  the  con- 
stant formation  of  cheesy  plugs  in  the  tonsil. 

Summary. — 1.  The  infected  tonsil,  more  often  than  not,  is  the 
source  and  causative  factor  in  the  production  of  certain  diseases. 

2.  It  behooves  each  and  every  one  of  us  to  be  more  careful  and 
exacting  in  our  examina*^ion  of  all  suspicious  cases. 

3.  We  must  not  be  misled  by  the  size  of  t'le  tonsil,  but  must 
closely  observe  the  condition  of  the  tonsillar  tissue,  the  secretion 
from  the  crypts  and  the  general  disease  existing. 

4.  We  must  not  forget  that  the  systemic  infection  has  already  oc- 
curred and  that  the  removal  of  the  tonsil  is  merely  removing  the 
source  of  infection  and  is  not  an  attempt  at  curing  the  systemic 
malady. 
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5.  There  are  only  a  few  contraindications  against  operation. 

6.  If  the  slightest  doubt  exists  as  to  the  source  of  infection,  the 
teeth,  sinuses,  gall  bladder  and  genitourinary  tract  having  been 
eliminated  as  foci  of  infection,  then  circumstantial  evidence  is 
usually  sufficient  to  justify  complete  enucleation  of  the  tonsil. 

DISCUSSION. 

Di*.  W.  R.  Thompson,  Fort  Worth,  Texas:  I  agree  with  Dr. 
Brown  concerning  the  insignificant  appearance  of  the  tonsils  in 
some  cases  with  marked  systemic  manifestations.  One  of  the  most 
aggravated  cases  I  ever  saw  of  rheumatism  resulted  from  tonsils 
which  v/ere  almost  indiscernable. 

Dr.  H.  I.  Lillie,  Rochester,  Minn.:  I  feel  that  at  the  present  time 
we  know  very  little  about  it.  Dr.  Brown  has  pointed  out  that 
there  are  two  types  of  focal  infection,  referring  to  primary  focus 
and  a  secondary  focus.  I  think  that  this  is  well  borne  out  in  the 
case  of  arthritis  where  there  apparently  was  no  beneficial  effect 
from  the  removal  of  the  tonsil,  which  had  been  said  to  be  in  some 
cases  the  primary  focus;  until  after  the  boy  has  been  able  to  fight 
off  the  systemic  infection.  Glands  in  the  neck  secondary  to  the 
tonsils  may  act  as  secondary  foci,  so  in  our  search  for  a  possible 
focus  for  any  given  lesion  we  must  not  content  ourselves  with  the 
mere  examination  of  the  teeth  and  tonsil,  but  we  must  have  our 
internists  go  over  these  patients  very  carefully. 

Dr.  L.  E.  Brown  (in  closing) :  Mr.  Chairman,  I  think.  In  closing, 
the  only  point  that  I  want  to  make  clear  is  in  answer  to  Dr.  Loeb, 
that  I  simply  use  the  tonsil  and  the  conditions  existing  in  the  tonsil 
as  one  of  the  possible  sources  of  very  systemic  conditions  that  we 
encounter.     That  was  the  actual  experience  In  every  case. 

The    Relation   of    Nasopharyngeal    Malignancy   to    Other   Diagnosis. 

By  G.  B.  New,  M.  D., 

Rochester,   Minn. 

In  the  author's-  review  of  forty-six  cases  of  malignant  tumors  of 
the  nasopharynx  observed  at  the  Mayo  CMnic.  he  has  been  partic- 
ularly impressed  by  the  lack  of  nasal  symptoms  and  the  frequency 
with  which  such  growths  were  overlooked  before  a  correct  diagnosis 
was  made.  The  tumors  include  the  sarcomas  and  epitheliomas  but 
not  the  fibromas  and  myxomas.  There  were  twenty-two  cases  of 
epithelioma,  fourteen  of  sarcoma,  and  ten  of  other  malignant  tu- 
mors unnamed.  In  the  diagnosis  of  lymphosarcoma  it  may  be  di""- 
ficult  for  the  pathologist  to  corroborate  the  clinical  diagnosis  with- 
out taking  several  specimens.  The  patients'  ages  varied  from 
ten  to  seventy  years;  50  per  cent  were  between  the  ages  of  forty- 
one  and  sixty.  Thirty-eight  patients  were  males  and  eight  were 
females. 

The  symptoms  varied  in  duration  from  five  weeks  to  three  years. 
They  were  referable  to  pain  in  the  ear  and  over  the  face  and  head, 
gradual  loss  of  hearing,  drooping  of  the  eyelid,  diplopia,  nasal  ob- 
struction, enlarged  glands  of  the  neck,  and  so  forth. 

Seventeen  patients  complained  of  headache,  earache  and  other 
sensations  of  pain  which  were  always  on  the  affected  side,  and  ex- 
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tended  in  general  to  the  frontal,  temporal,  mastoid,  or  cervical  re- 
gions. In  cases  in  which  the  gasserian  ganglion  was  involved,  there 
were  symptoms  such  as  pain,  numbness,  and  tingling,  over  the 
distribution  of  the  nerve. 

Ten  patients  had  eye  symptoms  such  as  ptosis  of  the  upper  lid, 
diplopia,  pain  about  the  eye,  different  forms  of  ocular  palsies  and 
varying  degrees  of  blindness,  due  to  extension  of  the  tumor  into 
the  orbit. 

Ear  symptoms  were  present  in  eleven  cases.  These  were  fullness 
in  and  posterior  to  the  ear,  ringing  and  noises  in  the  ear,  earache 
and  deafness.  These  symptoms  were  caused  by  the  growth  involv- 
ign  the  Eustachian  tube. 

Eleven  of  the  thirty-two  patients  who  had  enlarged  glands  of 
the  neck  were  operated  on  without  discovery  of  the  primary  growth. 
On  microscopic  examination  three  of  the  growths  were  diagnosed 
endotheliomas.  A  clinical  diagnosis  of  Hodgkins  disease  was  made 
elsewhere  in  three  cases.  Extensive  metastases  sometimes  oc- 
curred in  the  neck  following  a  small  primary  growth  in  the  naso- 
pharynx. The  upper  cervical  glands  were  always  involved  first  and 
in  some  cases  glands  were  involved  on  both  sides  of  the  neck. 

A  fact  especially  noted  by  the  author  was  that  in  only  twenty- 
four  of  the  forty-six  cases  were  the  symptoms  referable  to  the 
nose  and  nasopharynx.  In  nineteen  of  these  there  was  a  complaint 
of  nasal  obstruction,  in  three  recurring  attacks  of  bleeding,  and  in 
two  increasing  nasal  discharge.  Lack  of  these  symptoms  was  due 
to  the  superficial  character  of  the  growth  which  appeared  in  the 
vault  or  lateral  wall  of  the  nasopharynx.  In  some  cases  the  growth 
appeared  as  a  small  ridge  or  flattened  ulceration,  and  in  others  it 
was  large  enough  to  fill  the  nasopharynx,  bulging  the  soft  palate 
and  causing  pharyngeal  obstruction.  This  was  particularly  true 
of  the  sarcomas. 

On  account  of  the  variability  of  the  symptoms  present  with  these 
tumors,  some  of  the  patients  were  subjected  to  various  operations 
and  treatments  elsewhere,  such  as  extraction  of  teeth,  treatment 
of  syphilis,  removal  of  the  glands  of  the  neck,  paracentesis  of  the 
ear  drum,  intranasal  operation,  tonsillectomy  and  operation  for 
pituitary  tumor,  without  the  presence  of  the  nasopharyngeal  tumor 
being  discovered. 

The  author  particularly  emphasizes  the  importance  of  making  a 
careful  examination  of  the  nasopharynx  in  all  cases  in  which  any 
of  the  foregoing  symptoms  are  present,  especially  when  there  are 
glands  in  the  neck  that  may  be  malisrnant.  Patients  with  neu- 
rologic symptoms  referred  to  the  eye,  or  ear,  or  patients  with  intra- 
cranial symptoms,  should  also  have  a  nasopharyngeal  examination. 

DISCUSSION. 

Di'.  Thompson,  Canon  City,  Colo,  (opening) :  I  think  the  oculists 
should  have  credit  for  a  good  deal  of  this,  because  they  are  the 
ones  that  send  the  throat  man  the  cases  where  there  is  something 
the  matter  with  one  eye  for  diagnosis.  I  know  that  if  I  send  one 
I  send  fifty  cases  a  year  to  the  throat  and  nose  man  to  see  whether 
there  is  any  trouble  in  the  sinuses — either  the  ethmoid  or  sphenoid 
sinuses,  and  I  am  pretty  sure  that  there  will  be  something  there 
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because  of  the  pecularity  of  the  blindness  and  the  visual  field. 
What  we  are  most  solicitous  about  is  that  when  the  return  is  made 
to  us  of  the  condition,  that  there  will  be  some  reliance  to  be  placed 
on  it.  Nearly  every  one  of  these  cases  goes  through  the  hands  of 
the  otolaryngologist  first,  and  then  the  X-ray  man,  and  when  the 
return  comes  to  us  we  want  to  have  it  as  certain  as  the  Wasser- 
mann  test. 

I  have  seen  quite  a  number  of  cases  of  tumors  of  the  naso- 
pharynx. Some  of  them  may  have  been  benign  tumors,  I  do  not 
know,  but  some  of  them  have  died.  These  things  are  beginning  to 
be  common  now  because  of  the  solicitation  on  the  part  of  the 
oculist. 

Robert  Levy,  M.  D.,  Denver,  Colo.:  This  is  a  subject  concerning 
which  our  knowledge  is  rather  limited,  and  I  feel  my  incompetency 
to  discuss  it,  particularly  after  listening  to  this  report  of  forty  odd 
cases  of  so  un<>ommon  a  condition.  However,  this  may  not,  per- 
haps, be  as  uncommon  as  we  have  believed,  being  only  apparently 
so  because  it  is  not  recognized. 

The  recognition  in  the  early  period  of  nasopharyngeal  growths 
is  extremely  difficult,  most  of  them  being  diagnosed  only  after 
they  have  advanced  to  a  degree  sufficient  to  produce  pronounced 
symptoms,  symptoms  having  reference  especially  to  the  functions 
of  hearing  and  breathing.  Other  more  or  less  obscure  symptoms 
escape  our  attention,  and  occurring  as  these  neoplasms  often  do  in 
children,  physical  signs  are  not  determined  easily,  owing  to  the 
difficulty  of  carrying  out  a  satisfactory  nasopharyngeal  examination. 
Palpation  is  our  best  method  of  examining  children,  but  this  is  not 
always  dependable. 

.  Where  my  attention  has  been  definitely  drawn  to  the  nasopharynx, 
the  condition  appearing  obscure,  the  nasopharyngoscope  has  been 
of  much  help  in  determining  the  location  and  character  of  the 
■lesion,  and  if  we  are  on  the  alert  for  tumors  in  this  region  we  often 
will  be  able  by  this  method  to  arrive  at  an  early  diagnosis. 

Dr.  William  L'.  Benedict.  Rochester,  Minn.:  I  think  ophthalmolo- 
gists should  be  particularly  interested  in  learning  that  twenty  per 
cent  of  the  cases  described  by  Dr.  New  had  symptoms  definitely 
referable  to  the  eye;  in  fact,  some  of  them  came  for  ocular  im- 
balance or  blindness,  the  cause  of  which  might  easily  have  been 
ascribed  to  constitutional  disturbances  or  intracranial  lesions. 

The  early  diagnosis  of  ocular  disturbance  is  becoming  more  in- 
volved as  we  learn  more  of  the  cause  of  the  symptoms  which  so 
closely  resemble  symptoms  of  brain  tumor.  The  invasion  of  the 
orbit  in  these  cases  must  necessarily  be  by  direct  extension  of  the 
tumor  mass  into  the  orbit,  often  through  the  paranasal  sinuses. 
An  early  symptom  of  nasopharyngeal  tumor  is  paralysis  of  an 
external  rectus  muscle  or  ptosis. 

Dr.  Edward  J.  Brown,  Minnpapolis,  Minn.:  One  of  the  gentlemen 
mentioned  a  series  of  twenty-s'^ven  cases  that  were  published  quite 
a  number  of  -ear'?  ago.  I  thmk  one  of  those  cases  was  mine.  Many 
years  ago — I  have  forgotten  the  details  now — a  man  about  fifty 
years  of  age  came  to  me  wi+h  no  complaint  except  earache,  having 
been  in  more  o^-  Ipss  pain  for  some  weeks,  possibly  months,  in  both 
ears.     I  found  a  smooth,  rounded  growth  perhaps  three-quarters  of 
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an  inch  in  diameter  in  the  vault  of  the  nasopharynx,  having  every 
appearance  of  being  an  adenoid,  and  in  my  youth  and  inexperience, 
I  proceeded  at  once  to  remove  it.  I  submitted  the  growth  to  a  path- 
ologist, who  reported  it  as  carcinoma.  The  man  came  to  me  but  a 
very  few  times  following  that,  and  I  lost  track  of  him.  His  wife 
wrote  to  me  some  months  later  that  he  had  died. 

Dr.  Gordon  B.  New,  Rochester,  Minn,  (closing):  I  believe  that 
Dr.  Loeb's  point  is  true  that  most  of  these  patients  are  seen  by 
the  general  surgeon  first;  many  are  also  first  examined  by  the 
medical  consultant.  The  neurologist  and  ophthalmologist  some- 
times see  them  in  consultation. 

I  think  I  answered  Dr.  Levy's  question  with  regard  to  the  possi- 
bility that  some  of  these  patients  have  malignancies  of  the  sphe- 
noid, in  my  paper.  Most  of  these  malignancies  are  situated  later- 
ally above  the  eustachian  tube  in  Rosenmuller's  fossa,  are  quite 
small  growths,  and  are  in  no  way  connected  with  the  sphenoid.  It 
is  impossible  to  determine  just  where  some  of  the  larger  growths 
originate. 

The   Closed    Method   of   Dealing  with  Tonsillectomy  Wounds. 

By  John  O.  McReynolds,  M.  D., 

Dallas,  Texas. 

The  paper  emphasizes  tlie  following  points: 

1.  It  is  the  aim  of  surgery  in  all  parts  of  the  body  to  secure  com- 
plete primary  union  if  practicable,  reducing  the  granulating  area 
to  the  minimum. 

2.  Rational  modern  surgery  is  asking  the  question:  Is  it  neces- 
sary to  deliberately  convert  a  clean  tonsillectomy  wound  into  an 
open  granulating   surface? 

3.  Reasons  are  presented  for  an  immediate  and  complete  closure 
of  the  tonsillar  wound,  obliterating  the  fossa  by  bringing  in  proper 
apposition  the  denuded  surfaces  of  the  palatoglossus  the  paJato- 
pharyngeus  and  the  superior  constrictor  of  the  pharynx,  together 
with  the  overlying  mucous  membrane. 

4.  Nature  never  made  an  open  tonsil  fossa.  Man  is  the  originator 
of  this  condition. 

5.  Abundant  experience  has  shown  that  immediate  closure  of  the 
tonsil  fossa  not  only  contributes  to  our  greatest  security  against 
all  forms  of  hemorrhage,  but  also  promotes  the  healing  of  all 
wounded  strictures  without  the  interference  of  unnecessary  scar 
tissue  which  would  restrict  the  free  movement  of  the  pharyngeal 
muscles. 

DISCUSSION. 

Dr.  F.  L.  Dennis  (Colorado  Springs,  Colo.):  A  few  years  ago 
I  adopted  the  practice  originated,  I  believe,  by  Dr.  Joe  Beck  of 
Chicago  of  suturing  gauze  in  the  tonsil  fossa.  I  believe  I  am  cor- 
rect in  saying  that  Dr.  Beck  has  now  given  this  up,  and  I  am  sure 
I  have,  principally  on  account  of  the  discomfort  to  the  patient  for 
the  ensuing  twenty-four  hours. 

It  seems  to  me  that  we  ought  to  bear  in  mind  what  we  are  striv- 
ing for  as  an  end  result  from  tonsillectomy.     In  the  first  place,  we 
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want  to  get  the  tonsil.  That,  of  course,  is  self-evident.  In  the  next 
place  we  want  to  have  smooth  healing,  with  as  little  scar  remaining 
as  possible;  we  want  to  preserve  all  the  pillars,  and  we  want  to 
leave  them  just  as  free  in  their  action  as  possible. 

Thinking  about  the  thing  simply  in  a  theoretical  sort  of  way,  it 
seems  to  me  that  Dr.  McReynolds'  procedure  does  not  fulfill  our 
needs.  I  do  not  see  how  binding  the  tissues  together  and  forming 
one  mass  of  the  pillars  and  the  mus^cles  can  preserve  the  individual 
action  in  these  muscles. 

Now,  going  back  again  to  another  reason  for  doing  this:  Dr. 
McReynolds  spoke  of  the  control  of  hemorrhage.  That,  I  take  it, 
was  the  reason  that  Dr.  Beck  adopted  this  plan  of  suturing  gauze 
in.  However,  I  don't  believe  it  is  necessary.  I  think  that  suturing 
the  bleeding  po'nts  at  the  time  of  operation  will  give  us  a  very 
satisfactory  and  comfortable  feeling  about  the  subsequent  hem- 
orrhage. 

To  go  back  again  to  one  of  the  results  which  we  desire  in  tonsil- 
lectomies— that  of  preserving  the  pillars  and  preserving  the  wound 
in  a  perfectly  smooth  condition  without  contraction  by  scar — I 
think  it  is  of  the  utmost  importance  to  preserve  the  mucous  mem- 
brane which  lies  at  the  summit  of  the  tonsil  fossa,  ^^^lere  this 
is  carefully  done  the  mucous  membrane  quickly  spreads  over  and 
covers  the  rav."  surface,  and  wet  get  an  ideal  result  in  scar  forma- 
tion— I  mean  no  distortion,  because  there  must  be  scar  formation. 

One  of  the  objections  which,  it  seems  to  me,  might  be  urged 
against  this  method  of  suturing  pillars  together  is  the  fact  that 
while  we  may  have  a  clean  wound  at  the  end  of  the  operation,  I 
do  not  see  how  it  is  possible  to  keep  it  clean  when  we  consider 
the  infected  area  in  which  the  wound  lies. 

Dr.  W.  R.  Thompson,  Fort  Worth,  Texas:  With  reference  to  Dr. 
McReynolds'  operation  of  closing  the  tonsil  wounds,  I  wish  to  say 
that  I  believe  Dr.  McReynolds  is  after  end  results.  If  bringing  the 
pillars  together  will  give  us  better  end  results  I  think  it  is  what 
we  want;  and  knowing  as  I  do  Dr.  McReynolds'  soundness  on  every 
point  that  he  advocates,  I  am  very  much  inclined  to  have  the 
doctor  at  least  give  us  further  reports  on  his  technic  and  results. 

Dr.  Edward  J.  Brown,  Minneapolis:  I  would  like  to  say  just  a 
word:  A  fev.^  weeks  ago  I  removed  a  tonsil  of  a  young  bank  clerk, 
and  when  I  severed  the  main  vessels  there  was  a  sharp  hemor- 
rhage. I  forced  the  tonsil  back  into  the  fossa  and  held  it  there 
for  a  few  moments  and  the  bleeding  ceased.  Just  a  week  after  that 
he  came  into  the  office  spitting  blood  with  quite  a  sharp  hemorrhage 
which  required  a  considerable  amount  of  time  and  manipulation  to 
control. 

Some  years  ago  my  small  boy  a  dozen  years  old  had  broncho- 
pneumonia. The  family  physician — a  very  skilled  man — advised 
me  to  remove  his  tonsils.  His  tonsils  were  the  smoothest,  cleanest 
looking  pair  of  tonsils  I  ever  saw  in  a  child's  throat,  I  think.  But 
I  removed  one  of  them  as  soon  as  he  was  fairly  over  his  broncho- 
pneumonia. The  following  day  there  was  a  very  considerable 
swelling  of  the  lateral  tissues  and  he  proceeded  to  get  a  sharp  in- 
fection which  left  him  with  a  damaged  heart.    I  said  to  the  intern- 
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ist:  "I  am  not  willing  to  treat  my  own  children,  or  other  people's 
children,  without  some  safeguard  against  that  kind  of  result." 
"Well,"  he  said,  "I  have  been  telling  the  nose  and  throat  men  for 
years  that  they  have  no  business  to  remove  tonsils  without  pre- 
paring their  patients  by  vaccine  treatment."  Ever  since  then  I 
have  refused  to  remove  tonsils  without  giving  four  to  six  weeks 
of  vaccine  treatment.  A  year  later  I  gave  the  boy  five  or  six  weekly 
injections  of  vaccine  and  then  removed  the  other  tonsil  without 
the  slightest  reaction.  That  is  my  experience  with  cases  treated 
since  then. 

Dr.  W.  S.  Lamb,  Washington,  D.  C:  I  suppose  the  primary  ob- 
ject of  Dr.  McReynolds'  operation  is  to  prevent  hemorrhage,  and  I 
think  if  the  coagulation  time  of  blood  were  taken  in  more  operations 
than  is  now  in  general  practice,  the  end  results  would  be  better 
for  everybody  concerned;  the  surgeon  would  lose  his  anxiety  and 
the  patient  would  be  absolutely  protected  against  any  very  serious 
hemorrhage,  because  the  only  other  kind  of  hemorrhage  that  you 
can  have,  and  one  which  is  very  easily  controlled,  must  be  due  to 
the  cutting  of  the  superior  pharyngeal  artery,  which,  of  course, 
could  be  controlled. 

The  other  point  that  struck  me  as  I  heard  this  paper  was  the 
question  of  the  end  result  for  the  singer.  I  do  not  know  whether 
Dr.  McReynolds  has  had  experience  with  this  subject  or  not,  but  It 
is  an  important  point,  because  by  removing  the  tonsils  you  can 
sometimes  gain  two  or  three  notes,  and  sometimes  as  many  as 
six  notes,  in  the  register  of  the  singer.  I  do  not  know  whether 
that  would  be  attained  or  offset.  You  might  lose  as  much  by  the 
method  suggested. 

Dr.  Harry  L.  Baum,  Denver,  Colo.:  It  seems  to  me  that  Dr. 
McReynolds'  conception  here  (and  it  is  new  so  far  as  I  am  con- 
cerned) has  a  fundamental  and  very  excellent  thought  for  its  basis 
and  a  very  logical  reason.  It  is  my  understanding  that  this  pro- 
cedure is  not  primarily  for  the  control  of  hemorrhage,  as  many 
seem  to  understand  it,  and  if  that  were  its  only  object  I  would 
be  inclined  to  discard  it  without  giving  it  a  trial  as  I  think  the  less 
radical  means  of  controlling  hemorrhage  will  be  equally  success- 
ful. It  was  my  privilege  to  see  Dr.  McReynolds  perform  this  oper- 
ation, and  it  was  my  impression  that  his  object  was,  in  a  word,  to 
obtain  primary  union  of  the  tonsillectomy  wound  without  secondary- 
infection  and  with  less  resultant  scar,  the  control  of  hemorrhage 
being  of  secondary   importance. 

The  matter  of  the  effect  on  the  voice  of  singers,  of  course,  is  one 
that  is  seriously  to  be  considered.  None  of  us  can  undertake  op- 
erations on  the  throats  of  people  of  this  type  without  serious  con- 
sideration of  the  vocal  consequences.  It  may  be  that  alteration  of 
the  structural  relationship  to  which  they  have  been  accustomed 
during  years  of  practice  might  change  their  co-ordination  suffi- 
ciently to  interfere  with  the  production  of  certain  tones.  How- 
ever, as  Dr.  Lamb  said,  many  cases  result  in  an  increased  range, 
and  an  improvement  in  vocal  quality,  and  I  believe  the  patient 
must  assume  responsibility  in  these  cases,  whatever  method  is 
used.  I  question  whether  Dr.  McReynolds'  method  would  add  to 
this  risk  in  any  way  and  I  can  see  where  it  might  lessen  the  con- 
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tracture  and  resultant  interference  with  function,  and  in  that  way 
come  into  favor  with  those  of  us  who  try  it. 

Dr.  H.  I.  Lillie,  Rochester,  Minn.:  In  regard  to  Dr.  McReynolds' 
technic,  I  will  say  that  I  am  very  much  impressed  with  it.  I 
do  not  believe  that  anyone  can  foretell  the  result  in  the  throat 
after  the  best  tonsillectomy.  We  have  all  had  the  experience  of 
having  done  what  we  thought  at  the  time  a  very  nice  tonsillectomy 
with  very  little  trauma,  with  very  well  preserved  pillars,  to  see 
that  throat  with  the  pillars  coalesced.  I  think  that  this  is  more 
frequently  observed  in  what  I  call  the  high-lying  upper  pole.  Some- 
times, however,  in  the  scarring  of  the  throat,  patients  do  have  an 
after-symptom  which  is  rather  uncomfortable. 

In  regard  to  the  removal  of  tonsils  in  singers,  I  think  as  Dr. 
Pierce  does,  when  he  said  that  after  careful  tonsillectomy  he  has 
never  known  a  patient  with  a  real  voice — of  course  there  are  people, 
who  think  they  have  real  voices,  who  have  not — to  have  had  the 
voice  injured.  It  has  been  my  experience  with  singers  that  if  the 
plica  below  is  preserved,  the  resulting  scar  is  less,  the  contraction 
at  the  base  of  the  tongue  is  less,  and  the  patients  are  less  affected 
as  far  as  voices  are  concerned.  With  regard  to  the  change  of  regis- 
ter, my  observation  has  been  that  usually  the  low  register  is  af- 
fected favorably  and  not  unfavorably.  So  I  think  in  the  choosing 
of  any  given  singer  for  tonsillectomy,  one  must  not  only  see  the 
throat,  but  he  must  also  see  that  patient,  because  in  choosing  that 
patient  it  would  be  uncomfortable  for  him  if  he  chose  the  type 
of  patient  who  would  not  have  a  beneficial  result  no  matter  how 
well  the  operation  was  performed. 

In  regard  to  bleeding  after  tonsillectomy,  I  believe  that  it  is 
dependent  upon  one  thing:  The  size  of  the  vessels  in  the  partic- 
ular throat  in  which  you  are  operating. 

Dr.  John  O.  McReynolds  (closing):  I  wish  to  express  my  very 
deep  appreciation  of  the  kind  reception  which  this  somewhat  rad- 
ical paper  has  provoked.  I  have  no  desire  to  be  dogmatic  with 
reference  to  this  subject. 

This  is  not  a  perfectly  new  procedure  with  me.  I  am  using  it  in- 
variably in  every  case  and  have  been  now  for  about  two  years.  In 
not  every  case  have  I  carried  out  completely  the  idea  expressed 
and  which  I  feel  ought  to  have  been  carried  out. 

In  taking  up  in  detail  the  discussion,  my  friend  Dr.  Dennis 
speaks  of  closing  up  the  pillars  of  the  tonsil  fossa  and  placing 
gauze  in  this  cavity.  I  have  used  that  method  but  it  is  radically 
different  from  one  I  now  employ  and  it  is  the  very  thing  that  we 
do  not  wish  to  do.  It  prevents  your  primary  union,  and  it  distends 
your  fossa  in  such  a  way  as  to  increase  the  hemorrhage. 

As  to  the  movability  of  the  pillars,  I  think  we  have  overestimated 
the  physiologic  importance  of  the  palatoglossus.  The  majority 
of  cases  sooner  or  later  will  lose  practically  all  vestige  of  anterior 
pjllar.  Then,  if  that  is  going  to  be  the  case,  in  the  majority  oC 
cases,  why  not  take  advantage  of  the  good  features  of  this  anterior 
piflar  and  let  it  cover  the  wound  and  diminish  your  area  of  gran- 
ulating surface,  which  may  finally,  to  some  extent  at  least,  be  con- 
verted into  the  scar  Tissue? 
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Dr.  Lamb  spoke  of  the  control  of  hemorrhage  and  rapid  union, 
and  the  effect  upon  the  voice  of  the  singer.  I  have  two  objects  in 
the  operation:  The  control  of  all  hemorrhage  and  the  promotion 
of  primary  union.  I  have  not  observed  any  unfavorable  effect  on 
the  vocal  apparatus. 

Dr.  Andrews  spoke  of  the  bleeding  from  the  pillars  themselves. 
The  pillars  are  not  supposed  to  be  disturbed  by  any  modern  suc- 
cessful tonsillectomy,  I  believe.  The  tonsil  is  supposed  to  be  re- 
moved without  interference  with  the  pillars  themselves.  But  if 
there  should  be  bleeding  from  the  exposed  surface  of  the  pillars 
it  would  be  something  that  could  be  immediately  controlled. 

Dr.  Brown  spoke  of  secondary  hemorrhage  and  vaccines.  I  feel 
that  secondary  hemorrhage  is  something  that  must  be  reckoned 
with  wherever  the  wound  is  not  closed.  As  to  vaccines,  I  have 
not  felt  that  there  was  sufficient  necessity  for  providing  against 
different  kinds  of  infectious  diseases  to  justify  the  routine  em- 
ployment of  vaccines. 

Dr.  Baum  has  referred  to  the  end  results,  which,  of  course,  we 
all  feel  can  not  be  sacrificed.  We  must  secure  final  satisfactory 
end  results. 

I  feel  that  rather  a  large,  round  Mayo  needle  is  the  most  satis- 
factory. The  large  needle  does  not  produce  any  more  interference 
with  the  tissues  than  a  small  one.  It  is  only  the  point  that  could 
pierce  a  blood  vessel  anyhow,  and  the  tissues  immediately  close 
when  the  needle  is  passed  through.  The  essential  thing  is  that 
you  use  a  needle  that  is  not  going  to  break.  There  is  a  needle 
holder  which  has  been  useful  to  me,  one  which  I  presented  to  the 
Academy  of  Ophthalmology  and  Otolaryngology  in  New  York  City 
several  years  ago.  The  handle  is  entirely  out  of  your  way  and 
you  have  an  unobstructed  field. 

Dr.  Lillie  speaks  of  tonsils  in  singers  and  the  mental  attitude  of 
those  singers.     I  thoroughly  agree  with  him  in  that  position. 

Dr.  Bannister  spoke  of  the  obliteration  of  the  pockets.  The  pur- 
pose of  the  operation  is  really  to  obliterate  the  fossa.  As  stated 
in  the  paper,  if  you  use  a  L'a  Force  instrument  your  dejid  spaces 
are  all  obliterated  to  begin  with,  and  then  your  sutures  simply 
complete  the  work  which  your  La  Force  instrument  had  begun. 

The  question  of  complete  removal  is  brought  out  by  Dr.  Loeb. 
I  first  inspect  the  tonsil  that  I  have  removed  and  see  that  I  have 
it  all.  and  then  inspect  the  wounded  area  to  see  positively  that  no 
tonsil  tissue  remains. 

Dr.  Loeb  also  brought  up  the  question  of  infection.  We  do  not 
expect  to  have  a  perfectly  sterile  condition  of  the  throat,  but  we 
do  have  just  as  sterile  a  condition  as  you  have  in  your  palate 
operations. 

The  end  results,  as  brought  out  by  Dr.  Thompson,  are  satis- 
factory. I  do  not  feel  that  we  have  reached  the  end,  but  I  feel 
that  we  are  struggling  towards  the  end. 

Radium  in  Diseases  of  the   Ear,  Nose  and  Throat. 

By  Zdenko  Von  Dworzak, 

Denver. 

It  is  now  generally  accepted  that  radium  holds  a  distinctive  place 
In  the  treatment  of  neoplasms.    In  no  class  of  cases  is  it  of  greater 


SOCIETY    PROCEEDINGS.  813 

value  than  in  the  types  treated  by  the  otolaryngologist.  Radium 
has  a  specific  action  on  certain  tissues  as  basal  cell  epithelioma, 
sarcoma,  angioma  and  papilloma.  The  action  of  radium  on  any 
tissue  is  in  proportion  to  the  abundance  of  nuclei.  The  more 
closely  the  tissue  approaches  the  embryonic  type,  the  more 
amenable  it  will  be  to  the  radium  treatment.  Besides  the  de- 
structive action  on  neoplasma,  I  have  to  mention  the  palliative 
properties  of  radium.  I  have  in  mind  the  relief  of  distressing  symp- 
toms in  so-called  hopeless  cases.  Radium  relieves  pain  and  con- 
trols obnoxious  odor  and  secretions. 
Presentation  of  cases: 

1.  Epithelial  carcinoma,  originating  in  the  right  side  of  the 
throat,  invading  the  larynx,  pyriform  sinus  and  the  right  tonsil. 
250  mg.  radium,  six  hours'  application  at  intervals  of  two  days. 
Case  practically  cured  in  six  weeks. 

2.  Scars  in  throat,  the  result  of  an  unskilled  tonsillectomy.  Re- 
sorption of  scars  by  application  of  radium  placque,  double  strength, 
unscreened,  in  sessions  of  20  minutes  each  for  two  weeks  daily. 

3.  Sarcoma  maxillae.  Opening  of  sinus  by  Denker's  method. 
Cooking  of  the  tumor  by  soldering  iron,  insertion  of  radium  tube, 
150  mg.  for  24  hours.  Six  months  after  operation  the  cavity  looks 
perfectly  clear.     Patient  highly  improved. 

4.  Papilloma  laryngis.  Tracheotomy  was  performed,  65  mg. 
radium  inserted  between  the  vocal  cords  for  one  hour  and  35  min- 
utes. In  two  months  the  larynx  was  perfectly  normal.  The  papil- 
loma of  the  larynx  always  responds  favorably  to  radium  treatment. 
In  other  tumors  of  the  larynx,  especially  the  hemorrhagic  form, 
radium  is  contraindicated.  The  results  obtained  by  my  original 
experiments  on  tubercular  conditions  of  larynx  and  epiglottis  are 
very  encouraging.  Only  in  ulcerative  tuberculosis  I  found  a  con- 
traindication;  lupus  is  positively  benefited. 

The  neoplasms  of  the  ear,  sarcoma,  mixoscarcoma  and  epithe- 
lioma have  to  be  treated  according  to  their  scar. 

Since  my  last  publications  on  the  value  of  radium  application 
in  cases  of  otosclerosis  two  years  passed  by,  giving  me  a  good 
deal  of  new  material  to  work  out  my  theory  and  put  it  on  more 
solid  basis.  I  proved  on  animal  experiments  that  radium  absorbs 
fibrous  and  bone  tissue — both  formations  found  in  otosclerosis 
proper.  Further,  I  found  in  about  75'7f  of  otosclerotics  a  consider- 
able amount  of  uric  acid  present,  and  I  ascribe  a  great  number  of 
changes  in  the  capsule  of  the.  inner  ear  to  the  irritating  action 
of  the  uric  acid. 

I  recommend  the  use  of  radium  combined  with  the  Roentgen 
ray  and  the  knife.  The  number  of  patients  cured  by  radium  alone 
is  probably  very  small  relatively,  but  the  number  of  inoperable 
cases  that  are  markedly  relieved  and  receive  months  and  years  of 
comfort  is  quite  large.  I  do  not,  however,  recommend  radium 
treatment  of  any  neoplasm  that  is  surgical. 

DISCUSSION. 

Dr.  Thos.  E.  Carmody,  Denver:  My  experience  has  been  very 
similar,  but  I  want  to  make  one  exception.  The  doctor  mentioned 
the  brutality  in  the  amputation  of  the  epiglottis.     It  is  almost  as 


814  COLORADO   CONGRESS  OF  OPHTHAL.  AXD  OTOLAR. 

brutal,  of  course,  as  taking  out  a  tonsil,  so  that  we  should  not 
consider  that,  because  in  some  of  these  cases  where  an  epiglottis 
needs  to  be  removed  we  remove  it  because  of  the  great  amount  of 
pain  that  the  patient  has.  Now,  whether  we  can  wait  for  radium 
to  take  effect  on  that  is  a  question.  I  would  be  glad  if  radium 
would  help  some  of  these  cases,  but  at  present  we  do  not  know 
that  it  will. 

He  spoke,  also,  of  the  glands  of  the  neck,  in  the  sarcoma  of 
the  antrum,  if  I  understood  him  correctly,  and  that  would  be  sim- 
ply from  infection,  not  metastasis,  in  that  case.  I  have  had  two 
cases  that  were  treated  with  radium  some  two  years  ago,  in  which 
there  was  a  great  deal  of  destruction,  probably  due  to  the  fact  that 
the  cases  were  not  screened  sufficiently.  In  one  of  them  the  eye 
was  destroyed  and  the  whole  of  the  cheek,  and  in  the  other  one 
the  eye  and  a  part  of  the  cheek,  as  well  as  the  palate. 

The  point  that  the  doctor  brought  out — of  reducing  the  amount 
of  screening  in  some  of  these  tumors  of  the  antrum — I  think  is  a 
very  good  point,  because  we  .get  a  something  out  of  the  tumor 
and  still  get  the  effect  of  the  rays  on  it.  The  screening  of  these 
cases — of  those  that  I  have  treated — with  simply  a  millimeter  of 
silver  and  a  millimeter  of  rubber,  sometimes  also  a  millimeter  of 
gauze,  has  given  best  results,  but  as  in  the  epiglottis  cases  I  do  not 
know  whether  they  are  cures  or  not.  In  some  of  them  we  have 
avoided  recurrence. 

Now,  another  point  that  the  doctor  brought  out,  which  they 
are  doing  in  Boston,  and  especially  with  the  cases  of  amputation, 
is  that  immediately  after  the  operation  they  are  using  the  radium. 
We  have  been  taught  by  many  that  we  should  wait  for  some  time 
until  the  reaction  from  either  the  knife  or  from  the  cautery  had 
subsided;  but  if  we  introduce  the  radium  immediately  after  the 
operation  we  will  get  the  best  results.  My  experience  with  ra- 
dium has  been  so  small  that  I  hesitate  to  speak  of  that  part  of  it. 

Dr.  Gordon  B.  New,  Rochester,  Minn.:  I  believe  that  anyone 
who  has  seen  the  results  of  treatment  in  patients  with  malignant 
tumors  of  the  head  and  neck  by  operative  measures  alone,  and 
then  has  observed  a  similar  group  of  patients  treated  by  operative 
measures  and  radium,  will  undoubtedly  be  enthusiastic  about  the 
use  of  radium.  The  great  problem  in  the  treatment  of  these  con- 
ditions is  co-operation  between  the  surgeon  and  radiologist.  Many 
patients  in  whom  radium  should  have  been  used  have  had  surgical 
treatment,  and  many  more  patients  have  been  treated  by  radium 
v>-hen  surgery  should  have  been  employed.  I  believe  that  in  order 
to  achieve  the  best  results  there  should  be  a  close  co-operation 
between  the  surgeon  and  the  radiologist  so  that  the  surgeon  will 
not  operate  just  because  the  patient  comes  to  him  for  examination, 
nor  will  the  radiologist  employ  radium  therapy  merely  because 
he  sees  the  patient  first.  The  patient  should  be  given  the  treat- 
ment best  suited  to  his  particular  case  after  a  careful  consultation 
with  all  those  who  are  familiar  with  the  pathologic  condition.  I 
believe  this  is  well  brought  out  by  results  at  the  Mayo  Clinrc  in 
the  treatment  of  such  cases  as  nasopharyngeal  malignancies,  ma- 
lignant tumors  of  the  antrum,  multiple  papilloma  of  the  larynx,  and 
so  forth. 
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A   Valuable    Method    Not    Mentioned    in    Text    Books   for   Treating 

Peritonsillitis. 

By  W.  R.  Thompson,  M.  D., 

Fort  Worth,  Texas. 

Dr.  Thompson,  in  brief,  advocates  early  deep  incision  into  the 
infected  area  around  the  tonsil,  and  the  insertion  of  an  especially 
constructed,  self-retaining,  drainage  tube  of  small  caliber  into  the 
wound.  This  tube  is  made  of  ordinary  red  rubber  tubing  with 
several  turns  of  narrow  adhesive  tape  taken  around  the  end  to 
form  a  shoulder  and  act  as  a  retaining  mechanism  in  the  wound. 
The  tube  is  cut  in  lengths  of  about  one  and  one-quarter  inches  and 
is  inserted  small  end  first  into  the  depths  of  the  wound  so  that 
it  is  completely  submerged,  the  end  coming  just  flush  with  the  sur- 
face of  the  mucous  membrane.  This  procedure  is  instituted  as  soon 
as  the  diagnosis  of  peritonsillitis  is  made,  not  waiting  for  forma- ion 
of  pus,  and  in  the  experience  of  Dr.  Thompson  has  given  very  re- 
markable results  in  almost  complete  relief  from  suffering  in  the 
comparatively  large  series  of  cases  in  which  it  has  been  tried. 

DISCUSSION. 

Dr.  Wm.  C.  Bane,  Denver.  When  something  new  is  brought  to 
our  attention  that  is  of  real  value  we  are  indebted  to  the  physician 
who  brings  it. 

Dr.  Thompson  has  devised  a  surgical  method  for  early  drainage 
of  a  developing  peritonsillar  abscess  by  inserting  a  rubber  drainage 
tube  vi^here  depletion  is  most  needed.  His  large  experience  and 
satisfactory  results  should  stimulate  us  to  thoroughly  test  out 
his  method.  Unfortunately,  a  large  percentage  of  the  patients 
with  developing  peritonsillar  abscess  do  not  apply  for  relief  in  the 
formative  stage  when  depletion  might  abort  the  abscess.  In  per- 
haps ninety  per  cent  of  the  cases,  according  to  St.  Clair  Thomp- 
son, the  abscess  points  above  and  anterior  to  the  tonsil  so  that 
early  insertion  of  the  drainage  tube  will,  in  nearly  all  cases,  bring 
about  the  desired  depletion.  For  a  good  many  years  I  have  advo- 
cated and  practiced  the  St.  Clair  Thompson  method  of  opening  a 
peritonsillar  abscess.  The  opening  is  made  with  angular  forceps 
like  the  Hartmann  nasal  dressing  forceps.     (Forceps  exhibited.) 

If  an  imaginary  horizontal  line  be  drawn  through  the  base  of  the 
uvula,  and  a  vertical  line  along  the  anterior  pillar,  they  will  inter- 
sect above  the  tonsil.  The  point  for  entrance  with  the  forceps 
is  one  centimeter  external  to  the  meeting  of  these  two  lines.  The 
closed  end  of  the  forceps  is  thrust  backward  and  outward  until  the 
abscess  is  entered  when  the  blades  are  spread  and  withdrawn, 
giving  vent  to  the  pus,  and  producing  ample  opening  for  drainage. 

Dr.  John  Robinson,  Colorado  Springs:  I  would  like  explained 
just  how  Dr.  Thompson  makes  his  diagnoses  between  the  ordinary 
tonsillitis  and  peritonsillitis  so  as  to  early  determine  his  time  of 
drainage. 

Dr.  Frank  Albert  Burton,  San  Diego,  Cal.:  I  want  to  personally 
thank  Dr.  Thompson  for  calling  our  attention  to  this  surgical  in- 
tervention which  has  given  such  satisfaction  in  his  practice.  All 
laryngologists,  from  time  to  time,  have  to  deal  with  peritonsillar 
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abscesses  which  do  not  respond  well  to  the  usual  surgical  pro- 
cedure. I  have  had  a  few  such  cases  during  the  past  year  or  so  in 
which  I  have  felt  justified  in  following  the  advice  of  a  certain 
laryngologist,  whose  name  I  do  not  recall,  and  removed  the  tonsil. 
This  lirocedure  does  not  especially  appeal  to  me,  but  in  each  case 
the  result  was  most  satisfactory.  I  believe  Dr.  Thompson's  method, 
in  such  cases,  would  be  worth  while.  Following  the  operation  In 
these  cases,  and  in  fact,  as  part  of  the  postoperative  treatment  of 
all  adult  tonsillectomies,  I  have  my  patient  use  an  aspirin  gargle, 
dissolving  five  to  ten  grains  of  aspirin  in  a  half  glass  of  water  as 
often  as  desired  but  regularly  five  minutes  before  each  nourish- 
ment. This  makes  eating  less  uncomfortable,  with  the  natural  re- 
sult that  the  patient  loses  less  weight  and  strength. 

Dr.  Thos.  E.  Carmody,  Denver:  Dr.  Bane  brought  out  one  point 
that  I  feel  ought  to  be  enlarged  upon  a  little,  and  that  is  you  prac- 
tically always  find  your  abscess  in  the  supertonsillar  fossa.  You 
can  drain  those  situated  belov/  by  putting  a  forceps  into  them,  slip- 
ping it  under  the  anterior  pillar  with  practically  no  trouble. 

Another  point  which  Dr.  Thompson  also  mentioned — that  most 
of  these  cases  do  not  come  to  us  until  they  are  pretty  well  ad- 
vanced, but  the  same  thing  applies.  For  a  number  of  years  I  have 
been  using  forceps,  but  I  have  used  a  long  pair  of  hemostatic  for- 
ceps, after  the  method  published  by  Pierce,  of  simply  going  into 
the  abscess  behind  the  pillars  or  under  the  plica  and  getting  drain- 
age. That  is  the  natural  point  of  drainage,  and  it  is  the  damming 
of  superior  crypt  that  causes  your  supertonsillar  abscess,  which 
it  should  be  called  instead  of  peritonsillar  as  it  practically  always 
drains  down.  Dr.  Thompson  gets  the  same  result  because  he  is 
simply  bringing  it  by  the  aid  of  gravity  down  along  the  posterior 
portion  of  the  anterior  pillar.  The  method  brought  out  by  Dr.  Bur- 
ton of  simply  removing  the  tonsil  where  you  have  an  abscess  I 
have  not  tried,  although  I  have  talked  with  a  number  of  men  who 
have,  but  it  has  happened  that  most  of  the  cases  that  I  have  seen 
I  have  been  able  to  drain  in  this  other  way.  It  had  advanced  so 
far  and  the  abscess  was  so  large  that  it  really  had  broken  through. 

The  method  of  Dr.  Bane  of  putting  forceps  through  the  pillar  is 
good,  and  unless  it  causes  too  much  inconvenience  to  the  patient, 
should  be  a  little  bit  larger.  It  is  a  fact  that  the  patient  will  not 
stand  too  large  forceps.  I  can  understand  that  because  I  have  had 
an  abscess  myself. 

Dr.  Henry  L.  Baum,  Denver:  It  occurs  to  me  that  Dr.  Thomp- 
son's method  certainly  has  a  great  deal  to  recommend  it.  It  has 
been  my  experience  in  these  cases  that  mv  patients  have  to  en- 
dure from  one  to  three  days  of  suffering  before  I  can  give  them 
relief,  when  they  consult  me  early  in  the  disease.  In  other  words, 
relief  can  te  given  only  by  incision  af^er  pus  has  formed,  opening 
the  infiltrated  tissues  previous  to  breaking  down  having  so  far 
been  unproductive  of  good  results  in  my  own  experience.  Incision 
is.  of  course,  of  immediate  value  in  the  late  cases,  but  it  is  not  this 
class  of  cases  that  Dr.  Thompson  is  dealing  with,  and  I  feel  that 
he  has  given  us  something  Avhich  seems  to  me  original  and  is  cer- 
tainly worth  a  trial.  If  it  is  as  successful  in  my  hands  as  it  has 
been  in  his,  I  shall  never  cease  to  thank  him  for  having  helped 
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me  out  of  a  very  unpleasant  experience  in  every  case  of  this  sort 
with  whicli.I  come  in  contact. 

It  appeals  to  me  that  drainage  through  this  small  opening  is 
probably  incomplete,  because  my  experience  with  drainage  tubes 
has  been  that  if  they  are  not  very  large  they  do  not  drain  very 
well.  Fibrin  quickly  forms  from  these  secretions  when  in  contact 
A'ith  a  foreign  substance,  and  would  no  doubt  soon  obstruct  the 
tube,  hence  it  may  be  that  the  drainage  around  the  tube  is  more 
important  than  that  through  it. 

Dr.  Frank  R.  Spencer,  Boulder:  If  I  remember  rightly,  the  late 
Dr.  W.  L.  Ballenger  advocated  elevating  the  anterior  pillar  in  order 
to  get  better  drainage,  and  simply  dissected  the  anterior  pillar 
very  much  as  you  do  in  the  beginning  of  a  tonsillectomy.  That 
method  has  been  very  painful,  and  evidently  has  not  proven  satis- 
factory. I  have  been  an  advocate  of  the  method  Dr.  Bane  men- 
tioned of  using  a  pair  of  forceps.  I  originally  used  either  a  tonsil 
knife  or  a  sharp  bistoury,  but  there  are  a  few  cases  in  which  severe 
hemorrhage  has  followed  the  use  of  any  sharp  instrument.  A  pair 
of  forceps  will  not  cut,  and  you  can  spread  them.  Any  method  of 
opening  a  peritonsillar  abscess  is  apt  to  be  extremely  painful. 

Dr.  John  O.  McReynolds,  Dallas,  Texas:  I  had  the  pleasure  of 
hearing  Dr.  Thompson's  original  presentation  of  this  subject  at 
Houston  last  April,  and  I  simply  rise  to  say  that  I  am  convinced 
that  the  procedure  has  a  very  distinct  degree  of  merit.  I  think 
there  are  two  avenues  through  which  you  may  reach  the  periton- 
sillar area  successiully  and  then  insert  this  tube  as  Dr.  Thompson 
recommends.  You  can  either  introduce  it  through  the  anterior 
pillar,  or  you  could  introduce  it  in  that  space  between  the  tonsil 
and  the  anterior  pillar  by  simply  opening  up  that  channel  as  sug- 
gested by  Dr.  Bane  with  artery  forceps  and  introducing  it  in  that 
way  into  the  peritonsillar  abscess. 

The    Three-Fold    Manifestations    of    Fifth    Nerve    Disturbances. 

By  B.  F.  Andrews,  M.  D. 

Chicago,  111. 

The  trifacial  nerve  is  important  to  those  who  limit  their  practice 
to  the  eye,  ear,  nose  and  throat,  not  only  because  of  its  distribution 
and  function,  but  because  of  its  interrelation  to  these  organs,  to 
the  general  system,  and  also  the  variety  of  its  reactions  to  dis- 
turbing stimuli.  It  is  the  great  sensory  nerve  of  the  head.  It  sup- 
plies every  cavity  in  the  head,  including  the  cranial,  and  its  menin- 
ges, with  sense  carrying  fibers.  Sensations  in  the  orbit  are  made 
manifest  through  this  nerve.  The  nasal  mucosa  and  that  lining  the 
paranasal  sinuses,  namely,  the  frontal,  the  ethmoid,  the  sphenoid, 
and  the  maxillary,  derive  their  sensory  filaments  from  the  same 
nerve. 

After  detailing  the  anatomy  of  the  trifacial  nerve  and  men- 
tioning the  connections  it  formed  with  all  the  motor  nerves  of  the 
eye,  the  author  states  that  irritations  of  the  fifth  nerve  manifest 
themselves  in  disturbances  of  sensation,  increased  muscular  activ- 
ity and  vasomotor  changes. 

As  familiar  examples  of  sensory  disturbances,  he  mentions  head- 
ache due  to  eyestrain  or  fatigue;  earache  due  to  irritations  around 
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the  roots  of  teeth,  or  associated  with  tonsillectomies;  tender  scalp 
during  a  severe  cold  in  the  head;  neuralgia  and  headaches  of  nasal 
origin,  made  worse  during  seasons  of  inclement  weather,  etc. 

Familiar  examples  of  motor  manifestations  are  not  so  numerous 
as  those  of  sensory. 

After  discussing  the  vasomotor  manifestations  resulting  from 
peripheral  irritations,  the  author  refers  to  the  retrograde  changes 
which  take  place  following  active  disturbances  of  the  sympathetic. 

There  are  three  stages  in  long  confined  inflammatory  processes: 
First,  hyperemic,  or  the  vessel  dilatation  stages.  Second,  hyper- 
trophic or  tissue  overfeeding  stage.  Third,  the  atrophic  or  tissue 
contraction  and  starvation  stage.  Atrophies,  whether  in  the  nose, 
Eustachian  tube,  or  ear,  should  be  looked  upon  as  end-products  of 
fifth  nerve  disturbance.  May  there  not  be  some  causal  relation 
between  such  disturbances  and  otosclerosis,  or  between  them  and 
intractable  corneal  ulcers? 

DISCUSSION. 

Dr.  Edward  J.  Brown,  Minneapolis,  Minn.:  I  have  found  that 
injecting  the  ganglion  is  not  always  an  easy  thing  to  do.  I  have 
been  able  to  give  temporary  good  results  by  injecting  the  peripheral 
branches.  I  think  Dr.  Andrews  is  right  in  his  statement  that  if 
we  carefully  examine  our  cases  and  make  a  diagnosis  of  condi- 
tions, we  will  eliminate  many  of  the  cases  that  seem  to  require 
operation. 

I  remember  one  man  of  80  years  whom  I  relieved  for  some  years 
by  washing  out  his  antrum.  Later  he  went  to  Dr.  Ball  of  St. 
Paul  and  was  given  further  years  of  relief  by  an  injection  of  the 
nerves.  Still  later,  he  returned  to  me  with  the  same  old  trouble, 
and  I  was  able  to  relieve  him  again  by  washing  the  antrum. 

Observations  on  the  Management  of  Tuborrhea.  ..Report  of  a  Series 

of  Twenty-five  Cases. 

By  H.  I.  Lillie,  M.  D., 

Rochester,  Minn. 

The  nose  blowing  habit  is  an  important  etiologic  factor  in  all 
cases  of  suppurative  otitis  media.  In  the  tuborrhea  type  of  otitis 
media  the  nose  blowing  habit  may  be  the  causal  factor  of  the  con- 
tinuance of  the  discharge.  The  usual  manner  in  which  a  patient 
blows  the  nose  is  closing  off  the  unobstructed  side  and  forcibly 
clearing  the  obstructed  side.  The  increased  nasopharyngeal  pres- 
sure causes  the  tube  to  be  opened  and  the  diseased  ear,  having 
lost  the  protection  of  an  intact  membranum  typanum  and  the  air 
pad  within  the  ear,  is  filled  with  nasal  secretions.  Sneezing  is  the 
normal  manner  of  clearing  the  nose,  and  during  the  process  both 
sides  are  freed.  When  obstructions  are  present  in  the  anterior 
nares,  whether  anatomic,  physiologic,  or,  particularly,  a  combina- 
tion of  both,  there  is  added  danger  of  increased  unilateral  naso- 
pharyngeal pressure  and  of  blowing  secretions  into  the  tube  and 
middle  ear. 

In  studying  twenty-six  cases  in  the  Mayo  Clinic  of  tuborrhea  in 
adults  who  complained  of  the  discharge  more  than  the  discomfort, 
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it  was  found  that  in  fifteen,  57.69  per  cent,  the  obstruction  was 
combined  anatomic  and  physiologic.  Eight  patients,  30.76  per  cent, 
had  no  further  trouble  after  they  had  learned  to  blow  the  nose 
with  both  nostrils  open.  No  other  treatment  was  used.  No  pa- 
tient of  this  group  had  any  demonstrable  suppurative  process  in  the 
nose  and  throat.  Six  patients  had  been  advised  elsewhere  to  un- 
dergo the  radical  mastoid  operation.  All  six  responded  to  our  con- 
servative treatment  in  a  few  days,  and  there  was  obviously  no 
need  for  radical  procedures.  Thirteen  patients  had  operations  on 
the  septum.  In  the  local  treatment  of  the  ear  all  lavage  was 
avoided,  and  the  ear  cleaned  by  means  of  suction  or  mechanically 
with  cotton  application.  Two  patients  improved  under  the  Yankaur 
tube    procedure. 

Conclusions  from  this  study  of  cases  are  that:  (1)  Tuborrhea  is 
frequently  the  result  of  incorrectly  blowing  the  nose;  (2)  path- 
ologic conditions  other  than  suppurative  processes,  particularly 
anterior  nasal  obstructions  in  adult  patients,  are  indirect  causa- 
tive factors  of  the  condition,  and  (3)  clinical  classification  of  sup- 
purative processes  within  the  middle  ear  should  be  more  exact. 

DISCUSSION. 

Dr.  William  E.  Callfas,  Omaha,  Neb.  (opening) :  I  want  to  relate 
a  little  experience  of  Dr.  Jos.  Beck  in  connection  with  trichloracetic 
acid.  He  conceived  the  idea  from  Dr.  Harold  Gifford,  who  uses 
trichloracetic  acid  to  obliterate  the  tear  sac.  Dr.  Beck  thought 
this  might  be  used  to  obliterate  the  Eustachian  tube,  but  he  had 
a  facial  paralysis  following  the  use  of  the  trichloracetic  acid.  The 
facial  nerve  was  probably  exposed.  I  think,  however,  that  trich- 
loracetic acid  can  be  used  if  care  is  taken  not  to  have  the  appli- 
cator swab  too  moist. 

Dr.  Edward  J.  Brown,  Minneapolis,  Minn.:  In  a  case  of  double 
tuborrhea  I  introduced  through  both  tubes  by  means  of  a  catheter, 
a  wire  with  a  tip  wound  with  cotton  and  soaked  with  strong  car- 
bolic acid.  One  ear  has  been  perfectly  well  during  the  past  five 
years.  The  other  was  well  until  a  few  weeks  ago  when  the  man 
returned  for  a'  few  days'  treatment. 

Dr.  Lillie  (closing):  The  point  I  wanted  to  make  particularly 
in  this  paper  was  that  the  mere  correction  of  the  nose  blowing 
habit  in  about  twenty-five  per  cent  of  this  type  of  tuborrhea  will 
correct  the  tuborrhea  without  any  management  of  the  tube  itself. 
This  group,  which  I  have  talked  about,  has  been  the  chronic  type 
in  adult  patients.  In  cases  of  small  perforations,  attempts  are 
made  to  close  them  by  whatever  means  we  can. 

The  group  is  interesting.  We  have  seen  a  large  number  since 
the  preparation  of  this  paper,  and  it  is  greatly  increasing.  More 
careful  clinical  classification  of  suppurative  diseases  of  the  middle 
ear  and   appendages   is   to  be   desired. 

Primary   Sarcoma   of  the   Middle    Ear. 
By  Wm.  F.  Callfas,  M.  D., 
Omaha,  Neb. 

Forty-one  cases  of  sarcoma  of  the  ear  have  been  reported  but 
sections    were   made    in    only    thirty.      In    eleven    more    none    were 
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made.  Also  in  the  cases  reported  the  origin  was  not  in  the  middle 
ear  in  all  cases,  or  at  least  was  doubtful.  Of  the  forty-one  cases 
reported,  the  tumor  was  primarily  in  the  tympanic  cavity  in  twenty- 
four  cases,  as  nearly  as  could  be  ascertained.  In  all  the  forty-one 
cases  there  was  more  or  less  involvement  of  the  middle  ear.  Of 
all  the  cases  reported,  where  diagnosis  of  sarcoma  by  sections 
were  made,  seventeen  were  probably  primary  in  the  middle  ear. 

Clinically,  the  cases  seem  to  fall  in  two  distinct  groups.  First, 
rapid  growing,  very  malignant,  occurring  in  children,  and  are  al- 
ways fatal,  which  run  their  course  in  from  a  few  weeks  to  a  year. 
In  this  group  of  forty-one  cases,  twenty-one  occurred  in  persons 
below  the  age  of  twenty,  eleven  at  the  age  of  forty  or  over.  In 
children  and  young  adults  operative  interference  seemed  to  in- 
crease the  rapidity  of  the  growth,  while  in  the  cases  after  the 
age  of  forty,  the  course  seemed  to  be  retarded  by  the  operation. 
The  clinical  pictures  were  variable. 

Deafness  was  almost  universal.  Pain  in  varying  degrees  in  nearly 
all  cases.  Polypi  or  some  external  growth  presented  in  the  canal 
in  twenty-six  cases.  Discharge  from  the  ear  in  twenty  cases.  The 
irritative  discharge  was  the  only  hint  of  etiology  given  in  any  case 
except  a  few  of  the  juvenile  cases,  where  symptoms  dated  from 
traumatism.  Hemorrhage  from  the  ear  occurred  in  ten  cases. 
Facial  paralysis  in  seventeen. 

Treatment:  This  was  operative  in  nearly  all  cases.  Radical  op- 
eration was  done  in  twelve  cases.  Simple  removal  of  polypi  one 
or  more  times,  in  ten  cases.  Only  one  case  treated  by  X-ray  was 
without  effect  in  delaying  the  fatal  outcome.  There  are  only  three 
cases  reported  where  a  cure  can  probably  be  claimed.  Only  one 
case  recorded  was  treated  by  radium,  but  the  pathologist  diagnosed 
it  as  a  malignant  growth,  not  specifying  whether  sarcomatous  or 
carcinomatous.  The  patient  was  given  twelve  applications  of  ra- 
dium of  from  twenty  to  thirty  minutes'  duration  over  a  period  of 
one  year.  The  growth  had  decreased  in  size,  and  the  treatment 
was  being  continued  at  the  time  of  this  report. 

Within  the  past  four  years  I  have  had  two  cases  of  primary 
sarcoma  of  the  middle  ear. 

Case  1.  Date,  October,  1916;  made,  age  33;  occupation,  farmer. 
Had  discharging  ear  for  two  years,  followed  by  pain  and  loss  of 
hearing'.  A  growth  filled  the  middle  ear,  which  bled  freely.  A  por- 
tion of  this  growth,  removed  and  sectioned,  proved  to  be  spindle- 
celled  sarcoma.  The  middle  ear  and  adjacent  canal  were  thor- 
oughly curetted  and  followed  by  radium  treatment.  Patient  was 
given  two  treatments,  32  mg.  of  radium,  time  two  hours,  and  in 
February  of  the  following  year  16  mg.  of  radium  was  used,  time 
two  hours.  Patient  has  returned  several  times  for  examination, 
has  improved  in  health  and  gained  in  weight.  Up  to  the  present 
time  there  is  no  sign  of  a  return  of  the  growth. 

Case  2.  Date.  October,  1919;  female,  aged  32;  housewife.  Had 
right  ear  trouble  when  nine  years  old.  Had  much  pain,  followed 
by  discharge  which  lasted  only  a  few  days.  This  was  followed  by 
right  facial  paralysis,  which  has  existed  for  twenty-three  years. 
"When  first  seen,  at  the  office,  in  October,  1919,  she  had  severe  pain 
in  and  around  the  right  ear,  was  losing  weight,  and  was  able  to 
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walk  only  by  assistance.  A  bluish  mass  filled  the  middle  ear.  An 
operation  was  performed  much  the  same  as  for  a  radical  mastoid. 
The  middle  ear  was  thoroughly  curetted;  the  mass  extended  into 
the  petrous  portion  of  the  temporal  bone.  When  this  was  curetted 
and  compeltely  removed,  the  wall  was  perfectly  smooth,  and  the 
internal  carotid  artery  exposed  at  the  bottom  of  the  canal.  A 
microscopic  examination  of  the  removed  mass  proved  to  be  fibro- 
sarcoma. A  tube  of  radium  was  inserted  on-  September  24,  1919; 
32  mg.  of  radium,  time  nine  hours'.  September  25,  1919,  32  mg. 
of  radium,  time  eight  and  one-half  hours.  Patient  has  returned 
several  times  for  observation  and  was  given  one  more  treatment 
of  radium.  Following  the  operation  and  radium,  she  was  free  from 
pain  for  about  one  week.  At  about  this  time  she  suffered  from  a 
radium  burn.  This  lasted  for  several  weeks.  She  is  now  free  from 
pain,  has  gained  in  weight,  and  is  doing  her  housework. 

While  it  may  be  too  soon  to  say  what  the  final  outcome  will  be 
in  these  two  cases,  I  think  this  much  can  at  least  be  said,  that 
the  radium  treatment  has  given  the  patients  comfort  and  a  new 
lease   on  life,   if  not  a  permanent  cure. 

DISCUSSION. 

Dr.  Callfas  (closing) :  In  regard  to  Dr.  Loeb's  remarks,  we  never 
depend  upon  the  clinical  findings.  We  want  to  at  least  make  sure, 
if  we  can,  and  we  alwaj's  have  microscopic  examinations  made 
by  a  reliable  man.  The  pathologist  of  the  University  is  a  man  of 
a  great  deal  of  experience,  and  when  he  gives  a  report  of  carci- 
noma we  -can  usually  bank  on  it.  Of  course,  we  combine  our  clin- 
ical findings  in  each  of  these  cases. 

If  there  is  some  way  of  eliminating  this  pain  following  radium, 
I  would  like  to  know  it.  W^e  have  had  a  number  of  cases  where 
the  pain  after  the  radium  treatment  was  very  severe,  and  if  there 
is  some  way  of  avoiding  that,  I  would  be  very  glad  to  know  of  it. 

The  Relation  of  the  Eye  to  the  Ear,  Nose  and  Throat. 

By  Hanau  W.  Loeb,  M.  D.,  and    Meyer  Wiener,   M.   D. 

St.  Louis,  Mo. 

The  writers  announce  that  their  experience  and  a  careful  sur- 
vey of  the  literature  force  upon  them  the  following  conclusions: 

1.  Lesions  of  the  eye  and  its  adnexa  occur  far  more  frequently 
from  pathologic  processes  involving  the  nose  and  paranasal  sinuses 
than  is  generally  accepted. 

2.  A  study  of  the  minor  processes  would  result  in  a  mo're  fruit- 
ful yield,  than  that  which  has  followed  the  interest  in  the  excep- 
tional and  striking  cases  manifested  up  to  the  present  time. 

3.  It  is  necessary  to  examine  and  to  study  in  detail  the  nose  and 
paranasal  sinuses  in  all  eye  conditions  for  which  they  may  be  re- 
sponsible, including  conjunctivitis,  lacrymal  sac  conditions,  orbital 
cellulitis  and  abscess,  corneal  ulceration,  iritis  and  its  associates, 
maturing  cataract,  retinal  hemorrhage,  retinal  detachment,  optic 
neuritis,  ocular  and  retrobulbar,  optic  atrophy,  glaucoma,  reduc- 
tion of  vision,  diminution  of  the  fieH  and  functional  disturbances 
not  otherwise  explained. 
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4.  It  is  most  important  to  examine  for  and  to  record  any  change 
in  the  orbital  or  ocular  tissues  in  all  cases  of  acute  or  chronic  sup- 
purative processes  involving  the  paranasal  sinuses. 

5.  Persistent  and  intelligent  study  along  these  lines  must  bring 
about  a  solution  of  many  of  the  vexing  problems  that  have  been 
uncovered  by  the  casual  study  of  the  relation  between  the  eye  and 
the  upper  respiratory  tract. 

DISCUSSION. 

Dr.  Frank  R.  Spencer,  Bouler,  Colo,  (opening) :  Mr.  Chairman 
and  members:  I  have  been  deeply  impressed  by  all  that  Dr.  Loeb 
has  said.  He  has  covered  the  subject  during  the  past  few  years 
in  the  very  thorough  manner.  In  the  practice  of  ophthalmology 
we  are  anxious  to  know  what  percentage  of  these  cases  might  have 
been  attributed  to  sinus  diseases  which  may  have  existed  in  child- 
hood and  maybe  in  adult  life.  At  otolaryngologists  we  are  anxious 
to  do  all  we  can  to  cure  these  cases.  Dean's  work  on  sinuses 
during  the  past  few  years,  as  well  as  that  of  Onodi  and  others,  is 
yielding  very  gratifying  results  and  shows  that  sinus  diseases  are 
much  more  prevalent  in  children  than  we  had  formerly  thought. 
Doubtless  we  will  find  that  more  of  the  eye  diseases  in  children 
are  due  to  nasal  disease  than  we  had  formerly  thought. 

Gradle's  work,  and  also  Peter's,  in  measuring  the  blind  spot,  as 
Dr.  Loeb  has  intimated  is  of  great  value.  The  work  can  be  done, 
of  course,  with  a  Bjerrum  screen,  but  we  prefer  to  use  Peter's 
campimeter  because  it  is  easier  of  manipulation.  We  have  been 
especially  interested  in  watching  cases  of  hyperplastic  ethmoiditis 
and  sphenoiditis  because  we  see  so  many  of  these  cases  and  the 
effect  upon  the  eyes.  I  agree  absolutely  with  Dr.  Loeb  when  he 
says  that  a  nasal  examination  is  necessary  in  any  case  of  eye  path- 
ology, because  without  such  an  examination  you  are  not  doing  your 
best  for  the  patient. 

An  X-ray  examination  of  the  nasal  accessory  sinuses  in  hyper- 
plastic disease  is  sometimes  disappointing,  because  there  is  very 
little  or  nothing  which  can  be  demonstrated  in  the  radiogram.  I 
am  reminded  in  this  connection  of  what  Dr.  Sweet  of  Philadelphia 
said  regarding  penetrating  rays  in  searching  for  very  small  foreign 
bodies  in  the  eye.  He  states  that  if  the  X-rays  are  too  penetrating, 
the  small  particle  of  steel,  copper  or  lead  will  sometimes  not  show 
on  the  film.  That  is  sometimes  a  surprise  because  we  do  not  ex- 
pect a  small  white  patch  of  exudate  to  cast  a  shadow,  but  we  do 
expect  a  metallic  foreign  body  to  cast  a  shadow. 

Now,  probably  in  cases  of  hyperplastic  disease  of  the  sinuses — 
and  this  is  the  point  I  want  to  bring  out — the  rays  mav  be  too 
penetrating  and  we  do  not  get  the  best  results  from  the  X-ray  ex- 
amination. Of  course,  we  know  there  is  rarefication  of  bone  in 
cases  of  hyperplasia,  so  that  less  penetrating  rays  might  show 
the  pathology. 

I  have  also  been  interested  in  watching  the  cases  which  Sluder 
has  designated  as  lower  half  headache,  and  which  has  its  begin- 
ning in  the  sphenopalatine  ganglion.  Sometimes  we  see  the  con- 
gestion in  the  region  of  the  ganglion  of  the  sympathetic,  and  the 
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eye  can  be  relieved  either  by  the  proper  nasal  treatment  or  by 
surgery  of  the  nose. 

Dr.  Melville  Black,  Denver:  It  seems  to  me  the  accepted  position 
should  be  that  when  a  patient  is  going  blind  from  a  postoptic  neu- 
ritis, and  no  cause  can  be  found,  that  the  posterior  ethmoid  and 
sphenoid  cells  should  be  opened  and  dealt  with  according  to  the 
indications  at  the  time  of  the  operation.  Other  possible  causes, 
such  as  focal  infections  from  teeth,  tonsils,  etc.,  should  not  be 
neglected  by  any  means,  but  they  should  not  be  followed  too  long 
to  the  neglect  of  a  possible  nasal  sinus  causation. 

Dr.  H.  L.  Lillie,  Rochester,  Minn.:  I  think  that  the  intranasal 
method  of  drainage  of  well-chosen  cases  of  dacryocystitis  is  a  well- 
directed  procedure.  It  is  easily  accomplished  and  gives  good  re- 
sults. However,  I  am  one  of  those  who  feels  that  we  must  not 
believe  all  dacryocystitis  is  due  to  an  etnmoid  involvement.  The 
work  of  Shaffer  is  particularly  comprehensive  in  the  anatomic 
consideration  of  the  sac  and  the  ducts.  I  believe  that  the  dacry- 
ocystitis may  set  up  an  involvement  of  the  adjacent  ethmoid  sec- 
ondarily. My  experience  in  operating  these  nasal  conditions  has 
been  that  the  involvement  of  the  ethmoid  is  usually  more  adjacent 
to  the  sac,  so  it  would  take  a  great  deal  to  prove  to  m^  that  a 
small  area  of  the  involvement  of  the  ethmoid  immediately  ad- 
jacent to  the  sac  could  secondarily  involve  that  sac.  It  seems  more 
reasonable  for  me  to  believe  that  the  involvement  comes  from  the 
dacryocystitis,  in  those  cases  not  showing  a  frank  ethmoiditis. 

Dr.  McReynolds,  Dallas,  Tex.:  We  had  hoped  that  the  X-ray 
would  do  something  that  would  enable  us  to  say,  "Here  we  have 
a  distinct  lesion  and  here  we  have  not,"  but  as  brought  out  here, 
the  X-ray  does  not  always  show  even  definite  foreign  bodies  within 
these  cavities,  or  within  the  eye. 

At  the  Atlantic  City  meeting  of  the  American  Medical  Associa- 
tion I  reported  a  number  of  foreign  bodies  within  the  eve  so  small 
that  the  X-ray  positively  would  not  show  them,  and  yet  they  could 
be  seen  with  the  ophthalmoscope  and  were  removed. 

Dr.  Edward  J.  Brown,  Minneapolis,  Minn.:  I  take  pride  in  the 
fact  that  some  thirty  years  ago  I  read  before  one  of  our  local  med- 
ical societies  a  paper  in  which  I  made  the  claim  that  a  great  deal 
of  eye  trouble  came  from  nasal  conditions.  About  that  time  a  very 
remarkable  paper  was  published,  I  think  by  Ziem,  showing  that 
much  disease  of  the  eye  came  from  nasal  diseases  and  especially 
from  infected  sinuses. 

Dr.  William  L.  Benedict,  Rochester,  Minn.:  I  think  that  every 
few  years  the  subject  of  relation  of  the  eye  to  the  ear,  nose  and 
throat  should  be  well  reviewed.  It  has  not  been  very  long  sinc3 
in  my  own  interneship,  we  made  a  careful  search  through  our  rec- 
ords and  of  the  cases  that  were  passing  through  our  hands  at 
the  University  of  Michigan,  of  the  eye  conditions  which  could  def- 
initely be  traced  to  disease  about  the  nose  and  throat.  We  con- 
cluded from  a  review  of  our  cases  that  there  were  very  few  eye 
conditions  that  were  due  to  the  trouble  in  the  nose  and  throat. 

A  recent  work  by  Schaeffer  of  Philadelphia,  on  "The  Nose  and 
the  Olfactory  Organ,"  has  brought  out  the  importance  of  para- 
nasal sittus  diseases  in  relation  to  dacryocystitis.     The  fact  that 
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we  have  so  much  purulent  discharge  from  infected  lacrymal  sacs 
which  keeps  up  in  spite  of  more  or  less  adequate  drainage  and 
treatment,  has  led  us  to  believe  that  the  ethmoids  were  involved 
more  frequently  that  we  had  thought  for,  and  since  adopting  the 
intranasal  method  of  treating  dacryocystitis  we  have  discovered 
cases  of  ethmoiditis  which  had  not  been  discovered  by  previous 
examination. 

In  reference  to  the  question  of  whether  choked  disc  follows  dis- 
ease of  the  sinus,  personally  I  believe  it  does  not,  and  I  say  that  in 
spite  of  the  fact  that  ease  reports  do  not  seem  to  bear  us  out  in 
that  respect. 

I  think  our  greatest  difficulty  lies  in  choked  disc.  I  agree  per- 
fectly with  Dr.  Wiener  that  we  have  borderline  cases  difficult  to 
diagnose,  and  we  must  know  that  with  choked  disc  we  may  have 
neuritis  as  a  result  of  the  choked  disc.  However,  there  are  certain 
features  accompanying  inflammation  which  do  not  accompany  pap- 
pilitis  or  edema  of  the  nerve.  If  the  inflammation  should  occur 
with  its  features  strongly  brought  out,  there  would  be  no  reason 
for  confusing  the  two,  but  the  more  carefully  one  examines  for  the 
well-known  evidences  of  the  inflammation,  the  more  often  will  he 
make  the  distinction.  I  feel  sure  that  anyone  who  looks  at  the  optic 
nerve  as  carefully  as  he  looks  at  the  sections  under  the  microscope 
will  be  able  to  differentiate  choked  disc  and  optic  neuritis. 
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NEURALGIAS   OF   THE   TRIGEMIXAL.  TRACT   AXD 

FACIAL  XEl.'RALGIAS  OF  OTHER  ORIGIX. 

IMPRESS lOXS    DERIVED    FROM   A 

SURVEY  OF  555  CASES.* 

By  Charles  H.  Frazier,  ^I.  D.,  Sc.  D.. 

surgeon  to  the  university  hospital,  ^ 
Philadelphia. 

One  would  expect  a  surgeon's  thesis  on  the  subject  of  facial 
neuralgia  to  deal  exclusively  with  that  particular  type  of  neu- 
ralgia which  responds  to  surgical  treatment^  and  while  I  will 
present  my  operative  experience  with  the  major  neuralgias, 
I  should  like  on  this  occasion  to  include  observations  on  cer- 
tain other  forms  of  painful  affections  of  the  face,  that  are  of 
interest  both  from  the  standpoint  of  diagnosis  and  treatment. 
There  has  been  much  confusion  in  the  terminology' ;  the  terms 
"facial  neuralgia'"  and  "trigeminal  neuralgia"'  have  been,  un- 

*Read  before  the  meeting  of  the  American  Laryngological  Asso- 
ciation at  Atlantic  City,  May  31,  1921. 
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fortunately,  rather  loosely  used,  sometimes  to  indicate  merely 
certain  painful  zones  in  the  trigeminal  distribution,  sometimes 
that  specific  form  of  neuralgia  first  described  by  J.  Fothergill 
in  1776.  Even  for  the  latter,  one  finds  in  the  literature  a 
great  variety  of  terms,  such  as  "tic  douloureux,"  "epileptiform 
neuralgia,"  "surgical  neuralgia,"  not  to  speak  of  the  terms  of 
earlier  writers,  such  as  "trismus  dolorificus,"  "la  grande  neu- 
ralgic," and  so  on.  Major  trigeminal  neuralgia  is  the  term 
I  would  propose  as  descriptive  and  distinctive  and  in  order 
that  there  may  be  no  misunderstanding  as  to  what  is  implied 
I  will  briefly  sketch  its  distinguishing  and  characteristic  fea- 
tures. 

Appearing  suddenly  and  without  any  apparent  exciting 
cause  and  with  few  exceptions  after  middle  life,  a  sharp,  shoot- 
ing, stabbing,  lancinating  pain  is  experienced,  at  first  in  one 
of  the  three  divisions  of  the  trigeminal  nerve,  usually  the  sec- 
ond or  third.  The  pain  is  likened  by  the  patient  to  an  electric 
shock,  to  a  boring  hot  iron,  to  the  tearing  of  flesh.  The  dis- 
tribution of  the  pain  has  definite  anatomic  limitations,  and 
without  variation  is  referred  to  the  terminal  distribution  of 
the  nerve  involved,  to  the  lips,  gums,  tongue,  teeth,  nose,  fore- 
head. The  pain  comes  as  a  bolt  from  the  sky  and  vanishes 
like  a  shooting  star.  We  speak  of  "attacks"  as  indicating 
certain  periods  of  time  during  which  the  patient  is  subject 
to  paroxysmal  seizures.  The  attacks  are  of  varjnng  duration, 
a  week  or  two  at  first  and  two  or  three  in  a  year,  but  as  time 
goes  on  tlie  attacks  are  of  longer  duration  and  of  greater  fre- 
quency. I  recall  one  unusual  exception  when  the  j^atient, 
whom  I  first  saw  at  the  age  of  80,  had  experienced  pain 
not  more  than  a  week  in  any  one  of  ten  years  until  the  last 
attack,  \\hich  had  persisted  for  five  weeks.  During  the  at- 
tacks there  are  a  series  of  paroxysms  of  short  duration,  usually 
a  fraction  of  a  minvite,  and  of  varying  frequency.  The  par- 
oxysms may  be  spontaneous,  but  they  are  almost  invariably 
induced  by  talking,  eating,  swallowing,  by  hot  or  cold  drinks, 
by  draughts  of  cold  air,  by  sudden  noises,  as  the  slamming  of 
doors,  by  the  slightest  touch  of  skin  or  mucous  membrane. 
The  face  cannot  be  washed  or  shaved,  the  teeth  cleaned,  the 
hair  brushed,  the  nose  blown :  eating  or  drinking  is  out  of  the 
question.     Between   the   paroxysms   the  patient   is   pain    free. 


NEURALGIAS  OF  THE  TRIGIiMIXAI,  TRACT.  857 

although  complaining  at  times  of  a  sense  of  soreness  in  the 
painful  zones,  and  in  the  interval  between  attacks  there  is  not 
a  vestige  or  suggestion  of  the  painful  phenomena.  Usually, 
but  not  invariably,  patients  enjoy  comparative  freedom  from 
pain  during  the  night;  as  a  rule  sleep  is  not  disturbed.  In 
intensity  there  is  nothing  comparable  to  the  pain  of  trigeminal 
neuralgia  unless  it  be  the  paroxysms  of  a  tabetic  crisis.  The 
pain  of  renal  and  biliary  colic  is  of  great  intensity,  to  be  sure, 
but  controlled  at  least  in  part  by  morphin.  Not  so  the  pain  of 
trigeminal  neuralgia.  The  habitual  use  of  morphin  is  pre- 
sumptive evidence  that  the  patient  is  not  a  subject  of  the  dis- 
ease under  discussion.  There  are  certain  motor,  secretory  and 
vasomotor  phenomena  w^hichare  only  of  incidental  interest. 
This  sketch,  though  very  brief,  suffices  for  our  purpose,  but 
that  there  may  be  no  misinterpretation,  permit  me  to  mention 
certain  facts  that  are  of  value  in  the  differential  diagnosis. 
A  diagnosis  of  major  trigeminal  neuralgia  is  not  justified 
when  there  is  an  associated  area  of  anesthesia  or  hyperesthesia 
in  the  trigeminal  zone,  when  the  pain  is  continuous  and  not 
paroxysmal,  when  in  the  early  stages  there  are  not  intervals 
of  complete  freedom,  when  the  pain  does  not  correspond  to 
anatomic  zones,  when  the  pain  is  not  referred  to  the  terminal 
areas  of  nerve   distribution. 

The  most  important  differential  diagnosis  to  be  made  is  be- 
tween those  cases  which  might  be  said  to  be  of  organic  origin 
and  those  which  are  functional.  The  latter  is  a  term  that  must 
be  accepted  as  quite  elastic  and  is  used  to  include  the  psycho- 
neuroses  or  the  psychalgias.  The  differential  diagnosis  is  im- 
portant, because  not  only  will  the  pain  in  the'  functional  case 
not  be  relieved  by  operation,  but  the  patient  will  complain  as 
much,  if  not  more,  after  the  operation  than  he  did  before. 
I  have  seen  a  number  of  these  neuroses,  and  I  regret  to  say 
operated  upon  two  of  them. 

SUMMARY. 

A  patient  with  severe  boring  pain  in  cheek,  of  intense  degree 
and  nine  years'  duration,  after  resection  of  two-thirds  of  the 
ganglion  complains  of  as  much  pain  as  before  operation ;  Init 
after  the  operation  the  most  intense  pain  is  referred  to  a  new 
territory. 
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Case  1  (File  Xo.  63183).  Aged  '^2,  was  admitted  to  my 
service  at  the  University  Hospital  with  a  provisional  diagno- 
sis of  trigeminal  neuralgia.  The  maxillary  antrum  had  been 
drained  seven  years  ago,  although  at  the  time  there  was  no 
evidence  of  infection,  and  had  been  discharging  off  and  on 
ever  since.  A  number  of  teeth  had  been  extracted.  The  pain 
was  described  as  boring,  with  a  sense  of  pressure,  and  was 
referred  chiefly  to  the  region  of  the  cheek  and  malar  bone  and 
occasionally  to  the  border  of  the  mandible.  To  be  sure,  the 
pain  was  not  paroxysmal,  but  it  was  so  intense  that  the  pa- 
tient was  quite  demoralized  and  pleaded  for  some  radical 
means  of  relief.  Rather  against  my  better  judgment,  I  finally 
decided  to  operate,  and  inasmuch  as  there  was  no  pain  re- 
ferred to  the  ophthalmic  division  I  resected  the  maxillary  and 
mandibular  portions  of  the  Gasserian  ganglion. 

The  result  was  as  should  have  been  anticipated.  The  pa- 
tient stated  after  the  operation  that  he  had  as  much  pain  as 
he  had  before.  But  note  that  after  the  operation  the  pain 
was  referred  chiefly  to  the  brow  and  the  temple.  While  he 
admitted  the  pain  in  the  cheek  was  better  he  was  very  posi- 
tive in  his  statement  that  on  the  whole  he  was  just  as  miserable 
as  before  the  operation.  Perhaps  it  is  easier  to  say  what  the 
patient  did  not  have  than  what  he  did  have.  He  did  not  have 
major  trigeminal  neuralgia,  and  the  fact  that  he  complained 
so  bitterly  of  pain  after  the  operation  in  regions  of  which  he 
did  not  complain  before  should  justify  one  in  stamping  the 
case  as  a  neurosis.  Perhaps  this  may  be  a  convenient  term 
with  which  to  screen  our  ignorance  as  to  the  origin  of  some 
of  these  obscure  pain  phenomena. 

That  pain  should  be  a  conspicuous  feature  of  herpes  zoster 
one  can  readily  understand.  Xot  only  is  pain  experienced 
during  the  initial  illness  before  and  after  the  appearance  of 
herpetiform  eruption,  but  in  exceptional  instances  it  persists 
for  many  years,  not  only  in  the  zoster  of  trigeminal  distribu- 
tion, but  in  those  of  the  intercostal  nerves.  Postherpetic  neu- 
ralgia must  be,  however,  a  very  unusual  sequel  of  herpes 
zoster.  I  have  seen  but  two  cases  as  affecting  the  intercostal 
ner\'es.  and  but  one  case  of  520  trigeminal  neuralgias. 
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SUMMARY. 

A  case  of  postherpetic  neuralgia  of  five  years'  duration, 
characterized  by  constant  pain  of  great  severity  and  hyper- 
esthesia in  the  first  and  second  divisions. 

Case  2.  The  patient,  aged  66  years,  had  had,  five  years 
before  I  saw  her,  herpes  zoster  in  the  distribution  of  the 
supra-  and  infraorbital  nerves.  This  was  followed  by  an 
attack  of  erysipelas.     The  pain  was  described  by  the  patient 

as  dull,  as  a  "constant  ache" ;  it  was  referred  to  the  cheek, 
the  upper  lip,  the  ala  of  the  nose,  and  when  she  brought  her 
tongue  in  contact  with  the  roof  of  her  mouth  it  excited  pain 
and  a  sensation  as  ''though  her  face  was  going  to  sleep." 
There  was  a  sensation  as  though  there  was  a  pressure  in  the 
orbit  from  behind,  and  the  skin  in  the  region  of  the  first  and 
second  divisions  was  hyperesthetic.  While  of  greatest  inten- 
sity during  the  initial  "zoster"  attack,  it  had  been  more  or  less 
constant  ever  since. 

The  hyperesthesia  of  the  skin,  so  conspicuous  in  this  case,  I 
have  observed  as  an  equally  conspicuous  feature  in  the  post- 
herpetic intercostal  neuralgias.  Theoretically,  one  might  as- 
sume that,  of  all  forms  of  neuralgia,  the  radical  operation  on 
the  sensory  root  would  be  peculiarly  appropriate  in  those  of 
herpetic  origin,  where  the  lesion  is  believed  to  be  in  the  gang- 
lion. There  are  reasons,  which  I  will  not  here  go  into,  ques- 
tioning the  soundness  of  this  seemingly  logical  deduction,  and 
on  that  account  I  recommended  for  my  patient  an  alcoholic 
injection  rather  than  the  major  operation. 

The  neuralgias  due  to  tumor  invasion  may  be  contused  with 
the  major  trigeminal  neuralgias.  The  pain,  should  the  tumor 
involve  root  or  ganglion,  is  often  paroxysmal,  and  in  other 
respects  the  resemblance  is  quite  striking.  There  are,  how- 
ever, points  of  distinction  which,  if  not  overlooked,  are  suf- 
ficient for  purposes  of  differentiation,  chief  among  which  with 
tumors  are  the  objective  sensory  disturbances,  hyperesthesia 
or  anesthesia,  in  some  portion  of  the  trigeminal  distribution. 
We  have  seen  in  our  clinic  examples  of  these  neuralgias  from 
tumors  involving  the  sensory  root,  from  tumors  originating  in 
the  ganglion  or  its  dural  sheath,  tumors  of  the  middle  fossa 


860  CHARIvES    H.    FRAZIER. 

with  secondary  invasion  of  the  ganglion,  and  from  tumors, 
extracranial,  invading  one  or  more  of  the  three  divisions.  One 
of  the  most  interesting  of  these  was  a  tumor  of  the  cerebello- 
pontine angle  in  a  patient  who,  for  six  years,  had  undergone 
a  number  of  operations  on  the  supposition  that  he  was  suf- 
fering from  tic  douloureux.  (This  case  was  reviewed  by 
T.  H.  Weisenburg,  Journal  of  the  A.  U.  A.,  May  14,  1910.) 

We  see  frequent  references  in  literature  to  the  relief  of  the 
"major  trigeminal  neuralgias"'  by  operation  upon  infective 
sinuses  or  by  the  treatment  of  dental  infection.  Is  the  neu- 
ralgia accompanying  or  following  sinus  infection  one  and  the 
same  as  the  major  trigeminal  form?  Or  to  put  the  question  in 
another  way :  Is  sinus  infection  a  recognized  and  accepted 
cause  of  the  major  trigeminal  neuralgia?  I  scarcely  venture 
to  express  an  opinion  before  this  distinguished  group  of  spe- 
cialists. On  previous  occasions,  I  acknowledge  having  stated 
in  positive  terms  that  peripheral  infections,  including  sinus 
disease,  played  no  part  in  the  etiology.  These  convictions 
have  been  forced  upon  me  by  a  critical  analysis  of  my  clin- 
ical experiences.  On  my  records  there  are  only  three  in- 
stances in  which  either  at  the  time  of  my  first  observation  or 
previous  thereto  had  the  patient  been  under  treatment  for 
sinus  disease.  I  have  not  included  cases  in  which  sinus  oper- 
ations have  been  performed  needlessly  merely  because  no 
other  apparent  cause  of  the  neuralgia  could  be  found.  That 
sinus  infection  gives  rise  to  pain  there  is  no  doubt,  but  does 
it  cause  the  "major  trigeminal"  variety?  I  suppose  in  rebuttal 
one  might  argue  that  my  experience  with  the  neuralgias  caused 
by  sinus  infections  has  been  limited,  because  the  majority  were 
relieved  after  sinus  drainage  at  the  hands  of  the  rhinologist. 

The  following  case  I  may  quote,  merely  because  the  excep- 
tion proves  the  rule : 

Case  3.  Aged  62  years.  The  patient  was  referred  to  my 
service  at  the  University  Hospital  by  Dr.  J.  M.  Robinson, 
with  the  following  history :  She  experienced  her  first  pain — 
a  fine  needlelike  prickling  on  the  left  side  of  the  nose — nine 
years  ago.  A  tooth  was  extracted  but  without  relief.  After 
a  year  of  pain,  in  attempting  to  avulse  the  infraorbital  nerve, 
the  surgeon  opened  the  maxillary  antrum  accidentally  and  saw 
pus  escaping.     Drainage  continued   for  two  weeks,  and  the 
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sinus  and  wound  were  closed  in  six  weeks.  Two  years  later 
the  infraorbital  foramen  was  plugged  and  the  antrum  drained 
again,  at  first  through  the  alveolar  process,  then  through  the 
nose.  From  that  time  on  there  has  been  no  evidence  of  active 
infection  in  the  antrum,  but  the  pain  soon  spread  to  the  third 
division.  In  the  year  prior  to  her  coming  under  my  observa- 
tion she  had  had  three  severe  attacks,  a  number  oi  minor  ones, 
and  more  or  less  continuous  pain  in  the  intervals.  The  at- 
tacks and  paroxysms  were  in  every  respect  characteristic  of 
the  major  type  of  neuralgia.  Her  physical  examination  was 
negative  except  in  so  far  as  the  roentgenogram  showed  a 
cloudy  shadow  of  the  left  antrum.  Even  in  this  case  the  ques- 
tion might  arise  as  to  whether  the  infection  was  primary 
or  accidental.  At  all  events  the  pain  was  not  relieved  by  the 
drainage  operation. 

What  has  been  said  of  sinus  infection  might  be  said  with 
equal  force  of  dental  infection.  To  be  sure,  the  majority  of 
cases  upon  which  I  have  operated  have  had  many  teeth  ex- 
tracted, but  in  many  instances  there  has  been  no  evidence  of 
infection.  Sound  teeth  have  been  recklessly  sacrificed,  often 
upon  the  insistence  of  the  patient,  but  frequently,  I  am  afraid, 
at  the  suggestion  of  the  dentist,  because  the  pain  is  referred 
to  or  seems  to  be  begin  in  one  or  two  particular  teeth. 

Such  evidence  as  I  have  presented  or  might  present  as  to 
the  etiology  of  the  major  neuralgias  is,  I  confess,  of  a  nega- 
tive character.  For  a  hundred  years  and  more  the  etiology 
has  been  a  matter  of  speculation,  and  we  are  as  far  today  as 
ever  from  any  clear  cut  conception  or  any  convincing  data  as 
to  the  prevailing  cause.  Admitting,  for  the  sake  of  argument 
only,  focal  infections  as  factors,  why  should  these  neuralgias 
be  more'  common  on  the  right  than  on  the  left  side ;  why  in  the 
old  rather  than  the  young?  The  following  is  a  table  showing 
its  prevalence  in  middle  and  later  life. 
In  a  series  of  275  operations: 

Number  of  cases  between  20  and  30  years  of  age 9 

Number  of  cases  between  30  and  40  years  of  age 21 

Number  of  cases  between  40  and  50  years  of  age 71 

Number  of  cases  between  50  and  60  years  of  age 74 

Number  of  cases  between  60  and  70  years  of  age 71 

Number  of  cases  over        70  years  of  age 29 
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If,  as  I  sometimes  think,  vascular  changes,  arteriosclerosis, 
fibrosis  and  a  secondary  anemia  are  causative  agents,  why  is 
the  disease  so  conspicuously  a  unilateral  affection?  Heredity 
has  been  said  to  play  a  part,  but  the  facts  do  not  substantiate 
this  presumption.  As  a  striking  exception  I  may  refer  to  a 
family  under  my  care,  a  large  family,  to  be  sure,  as  there  are 
twenty-two  children,  in  which  the  mother  and  three  children 
were  victims.  There  have  been  only  five  bilateral  cases  in  my 
entire  series. 

There  are  a  great  many  instances  of  painful  phenomena  of 
the  face,  call  them  neuralgias  if  you  will,  that  are  associated 
sometimes  with  headaches,  sometimes  with  hemicranias.  While 
it  does  not  clear  up  the  etiolog}-  or  patholog}-  to  classify  them 
as  migraine,' this  seems  to  be  a  common  practice.  I  have  been 
intensely  interested  in  these  migrainous  cases,  not  so  much 
so  from  the  standpoint  of  accompanying  headache  as  from  the 
associated  exhibition  of  pain  in  the  face.  The  vasomotor  dis- 
turbances one  sees  in  migrainous  subjects,  as  expressed  by 
the  sudden  pallor  or  sudden  flushing  of  the  face,  the  pupillary 
dilation,  the  salivation,  we  must  admit  are  expressions  of  some 
derangement  in  the  function  of  the  sympathetic  system.  If 
this  be  true,  has  the  sympathetic  system  anything  to  do  with 
the  pains  or  neuralgias  of  which  these  people  complain  in  no 
uncertain  terms?  The  following  case  will  ser\'e  for  purposes 
of  illustration,  although  strictly  speaking,  it  was  a  case  of 
ophthalmoplegic  migraine : 

SUMMARY. 

An  ophthalmoplegic  migraine  with  intense  pain  in  eye,  tem- 
ple and  cheek,  unrelieved  by  alcoholic  injection,  but  immedi- 
ately relieved  by  cocainization  of  the  sphenopalatine  ganglion. 

Case  4.  Aged  55  years.  Patient  was  sent  to  my  clinic  at 
the  University  Hospital  as  a  case  of  trigeminal  neuralgia.  The 
essential  features  of  the  case  were  these:  Ever  since  girlhood 
she  has  been  subject  to  sick  headaches.  These  headaches 
usually  lasted  two  or  three  days,  recurred  about  twice  a  month 
and  were  usually  induced  by  excitement  or  fatigue.  About 
two  years  before  admission  she  had  had  an  acute  tonsillar  in- 
fection to  which  she  attributes  her  subsequent  pains  and  aches. 
Two  months  later  she  developed  a  hemicrania  and  a  diplopia, 
and  a  month  later  violent  pain  in  the  right  temple  and  eye. 
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The  pain  usually  started  in  the  temple  and  radiated  to  the 
eye ;  it  was  sharp  and,  as  she  said,  "terrible  at  times,''  and 
would  last  for  days  at  a  time.  There  was  no  pain  referred 
to  the  teeth,  jaws,  lips  or  tongue.  The  pain  was  aggravated 
by  fatigue,  worry  and  anxiety  and  relieved  by  morphin.  I 
saw  this  patient  daily  for  four  weeks.  There  were  times  when 
she  complained  of  headache  and  pain  in  eye  and  temple,  times 
when  she  complained  only  of  headache  alone  or  of  pain  in  eye 
and  temple  alone.  There  was  nothing  revealed  in  a  most  in- 
tensive study  other  than  the  unilateral  oculomotor  palsy,  and 
this,  unlike  most  cases  of  ophthalmoplegic  migraine,  was  per- 
manent and  not  transitory  in  character. 

Xow  it  is  rather  interesting  to  note  in  this  case  that  at  such 
times  as  her  pains  were  unbearable,  when  I  cocainized  the 
posterior  tip  of  the  middle  turbinate  and  indirectly  the  spheno- 
palatine ganglion,  the  pain  within  one  or  two  minutes  entirely 
disappeared.  Can  we  draw  any  conclusion  from  this  in  build- 
ing up  a  sympathetic  hypothesis? 

The  relief  of  pain  by  cocainization  of  the  sphenopalatine 
ganglion  in  this  case  brings  to  mind  that  pain  picture  out  of 
which  Sluder  has  constructed  what  he  believes  to  be  a  clinical 
entity  and  to  which  he  has  given  the  name  "nasal  ganglion 
neurosis.'"  I  must  confess  in  the  five  hundred  odd  cases  of 
neuralgia  that  have  come  to  my  notice,  not  one  conforms  to 
the  type  as  Sluder  describes  it  with  the  dual  picture  of  algesic 
and  vasomotor  phenomena.  I  might  refer  to  the  following 
case,  which,  though  by  no  means  a  precise  prototype,  was 
relieved  by  alcoholic  injection  of  the  nasal  ganglion  . 

SUMMARY. 

A  patient  with  neuralgia  of  the  face  of  12  years'  duration 
complained  of  pain  in  eye,  nose  and  cheek  bone,  radiating  to 
the  shoulder.  Two  carbol-alcoholic  injections  of  the  spheno- 
palatine ganghon  were  followed  by  remarkable  improvement, 
but  one  mild  attack  in  three  months. 

Case  5  (File  No.  63411).  Aged  34  years.  Was  sent  to  me 
by  her  husband,  a  physician,  for  the  relief  of  what  he  thought 
was  major  trigeminal  neuralgia.  In  fact,  both  he  and  she  were 
prepared  for  and  expected  me  to  perform  the  major  operation. 
She  had  complained  for  12  years  of  pain  in  the  right  side  of 
the   face  radiating  to  the  shoulder  and  back  of  neck.     The 
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pain,  which  began  deep  in  the  cheek  bone,  was  described  as 
a  steady,  dull  ache..  There  were  tender  points  above  the  eye 
on  the  inner  side  of  the  nose,  over  the  malar  bone  and  condyle 
of  the  jaw  where  the  pain  was  severe.  Occasionally  there 
was  a  dull  ache  in  the  eye.  The  pain  generally  was  constant 
and  dull,  though  of  sufificient  severity  to  seem  to  warrant  hypo- 
dermic injections  of  morphin.  It  was  not  lancinating  or  parox- 
ysmal and  was  not  referred  to  the  teeth,  gums,  lips  or  ala  of 
the  nose.  She  was  given  at  intervals  of  five  days  two  injec- 
tions of  the  sphenopalatine  ganglion.  Three  months  later  her 
physician  wrote  me:  "The  patient  is  in  better  health  than  she 
has  been  for  six  years ;  in  these  three  months  she  has  had  only 
one  comparatively  light  attack ;  she  has  gained  in  weight  and 
altogether  has  made  a  wonderful  improvement." 

In  another  case,  not  unlike  this,  upon  the  application  of 
cocain  to  the  sphenopalatine  ganglion  there  was  immediate 
relief  of  the  sense  of  pain  and  tenderness  in  the  eye.  To  use 
the  patient's  words,  she  felt  as  though  the  tension  in  the  eye 
had  been  relieved  instantaneously  as  by  the  cutting  of  a  taut 
string.  Two  alcoholic  injections  of  the  nasal  ganglion  were 
given,  but  without  any  substantial  relief,  up  to  the  time  the 
patient  passed  from  my  observation. 

If  time  permitted  I  could  cite  numerous  other  examples  of 
neuralgia  of  the  face  of  obscure  origin,  quite  atypical  if  com- 
pared with  the  picture  of  "major  trigeminal  neuralgia.''  But 
these  examples  will  suffice  to  illustrate  the  points  of  distinc- 
tion. In  many  there  are  attacks,  but  in  the  attacks  the  pain 
is  continuous,  not  paroxysmal.  In  the  majority  pain  is  re- 
ferred to  the  eye,  or  rather  the  orbit,  to  the  temple  and  to 
the  region  of  the  malar  bone,  not,  mind  you,  to  the  terminal 
distribution  of  the  trigeminus  as  the  teeth,  tongue,  lips  and 
nose.  There  are  in  some  associated  headaches  or  hemicranias ; 
the  pain  is  not  described  as  shooting,  darting,  lancinating,  but 
as  burning  and  boring,  sometimes  throbbing  and  often  with 
a  sense  of  tension  or  pressure  in  the  tissues.  ^lany  of  these 
patients  are  relieved  in  part  at  least  by  opium  derivatives ; 
some  are  drug  addicts.  One  can  find  no  apparent  cause,  either 
local  infection  or  systemic  disorder.  In  a  number  I  have 
found  that  cocainization  of  the  sphenopalatine  ganglion  con- 
trols the  pain  almost  immediately,  but  what  the  significance 
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of  this  may  be  I  am  at  a  loss  to  say,  unless  we  acknowledge 
the  sympathetic  system  as  a  factor.  Certainly  treatment 
directed  to  the  trigeminal  tract  is  of  no  avail. 

I  scarcely  venture  to  enter  upon  a  discussion  of  the  role  of 
the  sympathetic  system  as  a  factor  in  the  etiology  of  neural- 
gias. The  subject  is  not  a  new  one,  to  be  sure,  but  interest  in 
it  has  been  revived  by  observations  during  the  war,  particu- 
larly as  to  the  relief  of  the  pain  of  causalgias  by  the  Leriche 
operation — stripping  of  the  periarterial  plexus.  In  discussing 
pain  of  sympathetic  origin  in  different  regions  of  the  body, 
Tinel  (La  IMedicine,  February,  1921)  describes  a  case  in 
which  among  other  sensory  disorders  there  was  an  intense 
burning  sensation,  paroxysmal  in  character,  referred  to  the 
head,  neck  and  shoulder.  This  burning  pain,  so  characteristic 
of  the  causalgias,  is  quite  common  in  the  facial  neuralgias 
that  are  not  of  trigeminal  origin. 

Not  long  ago  I  denuded  the  carotid  artery  of  a  patient  from 
whom  previously  I  had  removed  the  Gasserian  ganglion.  De- 
spite the  fact  that  there  w^as  total  anesthesia  in  the  trigeminal 
zone  the  patient  continued  to  suffer  intensely  from  pain  in 
the  region  of  the  mandible. 

SUMMARY. 

Following  the  persistence  of  pain  after  a  Gasserectomy,  the 
common  and  external  carotid  arteries  were  denuded  of  their 
plexus,  but  without  any  appreciable  effect. 

Case  6  (File  No.  63906).  Aged  30  years.  Patient  was 
admitted  to  the  University  Hospital  November  10,  1917. 
Prior  to  admission  the  inferior  dental  nerve  had  been  removed 
and  an  ineffectual  attempt  made  to  remove  Meckel's  ganglion. 
November  24,  1917,  I  excised  the  Gasserian  ganglion.  Janu- 
ary 20,  1920,  he  returned  complaining  of  as  much  pain  as  be- 
fore, referred  almost  altogether  to  the  region  of  the  mandible. 
At  the  suggestion  of  Dr.  Spiller,  I  excised  the  superficial 
cervical  plexus,  but  to  no  avail.  The  patient  was  made  the 
subject  of  an  intensive  study  by  Dr.  A.  H.  Woods,  who  made 
the  following  notes:  "There  is  a  steady  pain  in  the  right 
lower  alveolus,  and  paroxysms  of  electriclike  pain,  which 
shoot  into  the  alveolus  and  angle  of  the  mouth.  These  parox- 
ysms may  be   started   by  apprehension   of     interference,   by 
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scraping,  rubbing,  pinching  or  sticking  the  face  oi  adjacent 
cervical  areas,  as  well  as  by  pressure  over  the  right  cervfcal 
sympathetic  trunk.  There  has  been  recently  a  ciliospinal 
paralysis,  with  angioneurotic  edema  of  lips  and  eyelids.  Be- 
cause of  the  latter  phenomena,  because  of  the  tenderness  over 
the  trunk  of  the  cervical  sympathetic  and  because  of  the  ap- 
parent existence  of  afferent  fibers  (paroxysms  of  pain  being 
excited  by  rubbing,  pinching  or  sticking  the  face).  Dr.  Woods 
proposed  a  denudation  of  the  arterial  plexus  of  the  common 
and  external  carotid  arteries.  This  operation  was  practiced 
but  with  no  appreciable  effect  upon  the  pain.'' 

Before  passing  on  to  the  question  of  treatment,  let  me 
summarize  briefly  this  rather  discursive  presentation  of  our 
observations  upon  types  of  neuralgia.  We  recognize,  first  of 
all,  a  definite  clinical  entity  in  what  we  prefer  to  call  "major 
trigeminal  neuralgia,"  the  symptoms  of  which  are  so  charac- 
teristic that  a  diagnosis  can  be  made  that  should  admit  of  no 
discussion.  The  etiology  is  still  a  matter  of  speculation.  We 
recognize  other  neuralgias  in  the  distribution  of  the  trigeminal 
nerv^e,  some  of  them  simulating  the  major  type,  such  as  the 
neuralgias  due  to  tumors  involving  the  sensory  root,  the  gan- 
glion or  its  several  divisions,  or  the  neuralgia  following  herpes 
zoster.  We  recognize  a  third  group  of  neuralgias,  involving 
chiefly  the  ophthalmic  division,  that  we  believe  to  be  of  toxic 
origin ;  symptomatically  they  have  nothing  in  common  with 
the  major  type.  We  recognize  a  fourth  or  miscellaneous 
group  in  which  the  pain,  though  of  great  intensity  but  not 
paroxysmal,  is  referred  chiefly  to  the  orbit,  temple  and  cheek, 
sometimes  to  the  neck,  associated  frequently  with  general 
headache  or  hemicrania;  a  group  in  which  our  suspicion  has 
been  aroused  as  to  the  part  the  sympathetic  system  may  play 
in  its  origin.  We  recognize,  finally,  a  fifth  group,  which  we 
classify  with  the  psychoneuroses  or  psychalgias. 

I  have  led  the  reader  through  this  maze  of  miscellaneous 
pain  phenomena  and  cited  so  many  cases  with  a  definite  pur- 
pose :  I  wanted  to  leave  in  the  mind  of  the  reader  a  very 
definite  impression,  in  the  first  place,  that  there  are  many 
forms  of  neuralgia,  and  in  the  second  place  that  the  picture 
of  major  trigeminal  neuralgia  is  so  sharp  and  distinct  that  it 
should  not  be  confused  with  other  forms.     The  diagnosis  is 
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of  vital  importance  when  we  come  to  consider  the  treatment, 
for  what  may  be  meat  for  one  is  poison  for  the  other. 

In  discussing  the  treatment  of  major  trigeminal  neuralgia, 
I  should  like  to  restrict  my  remarks  chiefly  to  my  experience 
with  the  major  operation.  Of  these  there  have  been  204  avul- 
sions or  sections  of  the  sensory  root,  5  complete  excisions  of 
the  ganglion  and  5  partial  excisions  of  the  ganglion. 

The  major  operation  has  long  since  been  robbed  of  its  ter- 
rors ;  the  mortality,  once  5  per  cent,  has  been  reduced  to  less 
than  1  per  cent;  there  having  been  but  one  operative  fatality 
in  the  last  177  cases  of  my  series.  One  might  say  the  method 
of  its  performance  has  been  standardized.  At  one  time  or 
another  I  have  introduced  certain  variations,  to  which  I  will 
refer  in  passing.  For  a  while  I  substituted  section  of  the  root 
for  avulsion,  but  to  no  advantage.  In  a  few  instances  I  have 
left  intact  the  inner  fasciculus  of  the  sensory  root,  when  the 
ophthalmic  division  was  not  involved,  in  the  hope  that  by  so 
doing  trophic  keratitis  might  be  avoided.  I  am  now  waiting 
the  results ;  should,  in  course  of  time,  there  be  any  recurrence 
in  this  series  this  modification  will  have  to  be  abandoned. 
Latterly  I  have  been  able  to  conserve  the  motor  root  and  thus 
prevent  the  atrophy  of  the  temporal  muscles  which  hitherto 
interfered  with  a  perfect  cosmetic  resulL  This  modification, 
furthermore,  now  makes  it  possible  to  operate  on  both  sides 
in  bilateral  cases.  All  the  technical  difficulties  have  been  mas- 
tered and  the  operation  is  now  one  of  the  most  satisfactory 
the  neurosurgeon  is  called  upon  to  perform. 

The  vast  majority  of  the  patients,  as  one  would  anticipate, 
express  complete  satisfaction  with  the  results.  In  fact,  they 
are  effusively  grateful.  There  are,  however,  some  exceptions 
to  which  I  should  like  to  call  attention. 

To  a  few  the  anesthesia  is  a  source  of  annoyance.  While 
the  majority  soon  become  accustomed  to  and  disregard  it,  occa- 
sionally one  sees  the  patient  who,  strangely  enough,  does  not 
seem  content  with  substitution  of  numbness  for  pain.  One 
wonders  sometimes  whether  in  this  case  the  pain  before  the 
operation  was  as  violent  as  represented. 

In  a  few  instances  the  patients  state  that  hearing  is  not  as 
acute  on  the  side  of  the  operation.  In  every  instance,  when 
possible,  I  have  insisted  upon  the  patient  consulting  the  otolo- 


868  CHARLES    H.    FRAZlER. 

gist  and,  without  exception,  the  report  is  received  that  hear- 
ing is  as  acute  in  one  ear  as  the  other.  There  is  a  subjective 
sensation  of  fulhiess  in  the  auditory  canal,  such  as  we  might 
have  if  the  canal  were  tamponed  with  cotton.  I  have  been 
at  a  loss  to  explain  this  "subjective"'  sense  of  deafness,  nor 
has  any  explanation  been  offered  by  specialists  whom  I  have 
consulted.  This  is  a  subject  that  is  presented  to  you  for  dis- 
cussion. 

In  a  certain  percentage  of  cases,  about  one  in  ten,  there 
develop  trophic  lesions  in  the  cornea.  These  usually  appear 
on  the  second  or  third  day,  occasionally  later,  but  in  only 
three  instances  has  the  lesion  not  responded  to  treatment ;  and 
in  two  of  these  it  has  been  necessary  to  keep  the  lids  closed 
at  their  midpoint.  In  both  instances  the  cornea  is  intact. 
Whether  of  advantage  or  not,  we  have  adopted  in  our  technic, 
preparatory  to  operation,  a  course  of  treatment  for  two  days 
which  includes  installation  of  atropin  and  holocain.  These 
with  a  boric  acid  wash  and  a  protective  shield  are  continued 
for  a  week  after  the  operation.  Any  destructive  lesion  of  the 
cornea  may  be  prevented  invariably  if,  upon  the  initial  signs 
— i.  e.,  the  exfoliation  of  epithelium  readily  detected  with  a 
fluorescin  stain,  the  lids  are  closed.  Within  24  to  48  hours 
the  corneal  defect  will  be  entirely  repaired.  We  should  not 
make  light  of  this  complication ;  while  it  is  recognizably  un- 
avoidable in  a  certain  percentage  of  cases,  it  is  a  gratification 
to  know  that  if  intelligently  treated  there  will  be  immediate 
repair  of  the  defect. 

One  of  the  most  puzzling  complications  of  the  major  oper- 
ation is  a  transitory  facial  paralysis.  Every  surgeon  who 
has  operated  upon  any  considerable  number  of  cases  has  had 
his  experience  with  this  complication.  ]My  own  includes  alto- 
gether 7  cases ;  in  the  first  50  operations  there  were  3 ;  in  the 
second  50,  4,  and  in  the  last  121  there  have  been  none.  The 
paralyses  are  always  transitory  and  do  not  appear  until  the 
second  or  third  day  after  the  operation.  They  are  peripheral, 
not  central,  in  type.  I  am  still  at  a  loss  to  account  for  them. 
It  so  happened  that  since  I  discontinued  the  use  of  a  self- 
retaining  retractor  which  forcibly  separated  the  margins  of 
the  wound  this  complication  has  not  occurred.  Hutchinson 
attributed  it  to  the  detachment  of  the  dura  mater  from  the 
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petrous  bone,  thus  permitting  blood  to  enter  the  small  open- 
ings leading  to  the  aqueductus  Fallopii. 

The  surgical  problems  of  major  trigeminal  neuralgia  have 
been  mastered.  Granting  no  errors  in  diagnosis,  satisfactory 
results  are  assured.  Apart  from  our  ignorance  as  to  the  eti- 
ology there  is  little  left  for  the  investigative  mind,  and  our 
attention  should  now  be  directed  to  that  miscellaneous  group 
of  atypical  cases.  Should  a  clear  case  be  made  out  for  a 
sphenopalatine  ganglion  type,  permanent  relief  will  come  only 
when  the  ganglion  is  excised.  Alcoholic  injections,  useful  for 
diagnostic  purposes,  as  a  therapeutic  measure  are  only  of  tem- 
porary expedience.  My  assistant.  Dr.  Grant,  recently  has 
elaborated  a  method  of  approach  which,  I  believe,  will  render 
excision  of  the  ganglion  a  simple,  practical  surgical  problem. 
The  part  which  the  sphenopalatine  ganglion  plays  in  the 
etiology  of  these  atypical  forms  cannot  be  definitely  deter- 
mined until  the  ganglion  itself  has  been  excised  in  a  series 
of  properly  selected  cases.  In  this  problem  and  in  the  inves- 
tigation of  the  role  of  the  sympathetic  system  lies  the  most 
fertile  field  for  future  research. 


XLVIII. 

LARYXCxEAL    TUBERCULOSIS    FROM    THE    POINT 
OF  MEW  OF  THE  PULMOXARY  SPECIALIST.* 

By  Charles  L.  AIixor,  ^I.  D., 

asheville,  x'.  c. 

While  I  am  not  a  laryngologist,  my  specialty  is  one  which 
makes  constant  demands  on  the  doctor  for  the  use  of  laryngo- 
scopy, and  no  lung  specialist  who  uses  the  laryngoscope  sys- 
tematically can  fail  to  have  unusual  opportunities  to  detect 
and  study  those  earliest  changes  in  the  larynx  in  this  disease, 
whose  diagnostic  value  is  so  great,  and  to  form  very  definite 
impressions  as  regards  the  diagnosis,  prognosis  and  treatment 
of  laryngeal  tuberculosis. 

It  is  unfortunately  true  that  few  doctors  command  an  easy 
use  of  the  laryngoscope,  or  are  familiar  with  laryngoscopic 
diagnosis,  any  more  than  they  are  with  the  use  of  the  ophthal- 
moscope, and  while  we  lung  specialists  should  be  an  exception 
to  this  rule,  this  is  only  true  of  us  to  a  limited  degree.  When, 
eleven  years  ago,  I  read  a  paper  on  the  early  diagnosis  of 
laryngeal  tuberculosis,  before  the  Xational  Tuberculosis  Asso- 
ciation in  Washington,  many  good  men  admitted  privately  to 
me  afterwards  that  they  never  examined  the  larynx  as  a  part 
of  their  examination  of  the  patient,  were  not  familiar  with 
the  laryngoscope,  and  when  the  case  developed  symptoms 
referred  it  to  the  laryngologist  for  a  diagnosis.  Even  today, 
while  conditions  have  bettered  considerably,  laryngoscopy  is 
not  universally  used  by  such  workers,  and  very  rarely,  if  at 
all.  by  general  practitioners.  The  result  of  this  failure  to 
recognize  that  the  larynx  is  an  essential  part  of  the  respira- 
tory system  which  must  be  studied  in  every  complete  pulmo- 
nary examination,  has  been  to  delay  disastrously  the  early 
diagnosis  of  this  disease  in  very  many  cases,  so  that  it  is  too 
often  not  found  in  those  stages  when  it  is  most  curable,  but 
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only  discovered  when  pronounced  symptoms,  such  as  hoarse- 
ness, dysphagia,  aphonia,  etc.,  force  it  upon  the  doctor's  atten- 
tion. When  these  symptoms  appear  the  case  is  sent  to  the 
laryngologist,  who  too  often  finds  it  so  far  advanced  as  to 
offer  Httle  prospect  of  successful  treatment,  and  hence  not 
only  does  the  patient  lose  precious  time,  and  too  often  all 
opportunity  for  a  cure,  but  the  laryngologist,  unless  he  works 
in  a  pulmonary  health  resort,  and  hence  has  a  chance  to  see 
this  disease  early,  forms  an  unduly  pessimistic  view  as  to  its 
curability,  and  thus  fails  to  take  an  active  interest  in  its  treat- 
ment, for  a  man  must  be  hopeful  of  his  results  if  his  thera- 
peutics are  to  be  successful. 

Indeed,  the  laryngologist,  unless  he  lives  in  a  health  resort, 
and  thus  has  ample  opportunity  for  seeing  tuberculous  cases, 
rarely  I  believe  has  a  chance  to  see  really  incipient  cases  of 
laryngeal  tuberculosis,  owing  to  the  fact  that  early  trouble 
does  not  produce  notable  symptoms,  such  as  would  lead  a  lay- 
man to  consult  a  throat  specialist  of  his  own  accord,  and  also 
to  the  fault  of  the  doctors  who  refer  their  throat  cases  to  the 
throat  specialist  too  late.  A  careful  study  of  the  treatment  of 
laryngeal  tuberculosis  in  the  various  handbooks  on  the  sub- 
ject shows  that  in  the  large  majority  the  illustrations  given 
and  the  descriptions  written  of  the  disease  are  not  of  its  really 
early  forms.  The  majority  of  the  cases  pictured  are  so  hope- 
lessly advanced  that  I  feel  indeed  sorry  for  the  man  who  has 
to  treat  them.  There  are  some  books  which  are  notable  ex- 
ceptions to  this  rule,  but  they  are  distinctly  in  the  minority, 
but  I  am  glad  to  say  that  one  of  the  best  is  by  an  American. 
I  refer  to  the  work  by  Lockard  of  Denver,  which  does  credit 
both  to  its  author  and  to  our  country. 

If  the  use  of  the  laryngoscope  were  more  general,  the  early 
changes  which  are  found  in  so  large  a  number  of  pulmonary 
cases,  and  which  with  experience  are  not  difficult  to  recog- 
nize, could  be  easily  found.  \'arious  observers  have  reported 
different  percentages  of  incidence  of  laryngeal  tuberculosis 
in  the  course  of  pulmonary  trouble,  the  rate  varying  from 
13.8  as  given  by  Wiligk  up  to  97  per  cent  according  to 
Shaffer,  Kidd  in  Albutt's  system  considering  50  per  cent  a  fair 
average,  Schech  giving  30.  I  have  not  had  time  to  look  up 
my  records  for  the  past  and  to  give  you  my  statistics,  but  I 
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am  very  sure  that  30  per  cent  is  if  anything  rather  an  under- 
than  an  overestimate. 

The  conscientious  laryngologist  does  not  fail  to  use  his 
stethoscope  as  an  aid  in  the  diagnosis  of  many  doubtful  cases, 
even  if  the  more  careless  worker,  as  we  all  know,  too  often 
does  not,  and  in  this  way  I  yearly  see  numbers  of  cases  of 
pulmonary  tuberculosis  which  have  been  discovered  by  throat 
men  and  sent  to  the  pulmonary  specialist,  and  I  feel  equally 
that  the  lung  specialist  should  always  use  the  laryngoscope 
to  confirm  his  diagnosis  of  pulmonary  trouble,  and  then  send 
the  cases  to  the  throat  specialist  for  treatment.  I  have  already 
referred  to  the  fact  that  a  large  percentage  of  cases  with 
beginning  trouble  in  the  larynx  show  no  symptoms,  or  such 
slight  ones  as  not  to  draw  the  patient's  attention,  or  indeed 
the  doctor's,  so  that  without  an  inspection  the  involvement 
of  the  larynx  would  not  be  suspected.  If  the  doctor  has  to 
send  all  his  cases  to  the  laryngologist  for  an  opinion,  many 
throats  will  not  be  examined  at  all,  whereas  if  he  looks  at 
them  himself,  none  will  escape  inspection,  and  moreover  the 
efifect  on  a  man's  mind  of  seeing  a  thing  with  his  own  eyes 
is  much  stronger  than  when  the  findings  are  reported  to  him 
by  another  man.  Some  may  urge  that  the  recognition  of  early 
lesions  is  beyond  the  power  of  any  but  the  throat  specialist, 
but  I  cannot  admit  this,  and  I  believe  that  any  lung  specialist, 
who  examines  the  larynx  in  every  case,  will  in  one  or  two 
years  get  a  very  wide  experience  in  early  laryngeal  lesions, 
probably  a  wider  one  than  the  throat  specialist  can  hope  for, 
since  naturally  the  number  of  cases  of  really  incipient  laryn- 
geal trouble  that  come  of  themselves  to  the  latter  must  be 
small. 

Many  men  I  believe  hold  off  from  using  the  laryngoscope 
because  they  think  it  will  be  too  difficult  to  learn  or  that  it 
will  be  too  much  trouble,  but  a  few  lessons  in  the  technic, 
followed  by  an  honest  inspection  of  the  throat  of  every  case, 
will,  I  am  sure,  in  six  weeks  or  less,  give  the  doctor  an  easy 
command  of  this  beautiful  and  simple  diagnostic  instrument, 
and  when  that  command  is  acquired  it  is  only  a  question  of 
time,  intelligence,  opportunity  and  close  observation  before  he 
will  become  thoroughly  familiar  with  the  changes  which  sug- 
gest tuberculosis  in  the  larynx. 
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I  would  now  review  my  experience  as  to  the  early  changes 
in  the  larynx  in  this  disease,  and  I  would  first  say  that  in  the 
absence  of  a  careful  examination  of  the  lungs,  revealing  to  us 
tuberculous  involvement,  many  of  these  changes  in  them- 
selves are  not  absolutely  diagnostic,  whereas  when  the  lungs 
have  been  studied  and  their  condition  is  known,  the  diagnos- 
tic value  of  certain  changes  is  enonnously  increased.  Further 
it  is  well  to  remember  that  pachydermia,  catarrh,  syphilis  and 
some  other  conditions  can  very  closely  simulate  tuberculosis, 
and  that  therefore  to  think  that  the  diagnosis  of  tuberculosis 
is  always  easy  would  lead  one  into  great  error.  Here  it  might 
be  apposite  to  quote  that  great  authority  on  laryngeal  matters, 
Schnitzler  of  Vienna,  who  has  said  very  wisely:  "With  knowl- 
edge grows  doubt.''  Of  this  view  of  Goethe's  I  am  often  un- 
consciously reminded  when  I  compare  my  present  doubt  in 
the  diagnosis  of  difficult  cases  with  the  confidence  with  which 
I  thought  I  could  unravel  the  most  complicated  findings. 
However,  I  do  not  believe  any  careful  worker  would  allow 
himself  to  diagnose  tuberculosis  purely  from  a  laryngoscopic 
inspection  without  searching  carefully-  elsewhere  in  the  body 
for  corroboration  by  the  discovery  there  of  other  tuberculous 
changes.  Of  course,  some  of  the  situations  that  meet  us  are 
very  difficult,  especially  the  combination  of  syphilis  and  tuber- 
culosis in  the  same  ulcer,  and  again  the  combination  of  tuber- 
culosis and  cancer,  and  the  differentiation  of  some  syphilitic 
from  some  tuberculous  ulcers,  but  these  difficult  situations 
are  not  for  me  to  discuss  in  this  place,  nor  do  they  occur  in 
cases  where  the  question  of  extremely  early  diagnosis  comes 
up. 

Coming  to  the  changes  which  we  are  studying,  I  would  say 
that  the  departures  from  the  normal  which  are  of  value  to  us 
can  be  classified  as  catarrhal,  infiltrative,  ulcerative  and  tumor- 
forming,  edema  not  being  in  itself  strictly  diagnostic.  For- 
merly much  stress  was  laid  on  the  value  of  changes  in  color 
of  the  mucous  membrane,  and  a  great  deal  of  stress  has  been 
laid  on  the  importance  of  the  discovery  of  pallor  of  the  mu- 
cous membrane,  either  of  the  soft  palate  or  of  the  larynx 
proper.  This  view  has  been  supported  by  so  many  excellent 
men  in  the  past  that  one  does  not  like  to  contradict  it  too 
strongly,  but  I  am  glad  to  say  that  in  recent  years  many  writ- 


874  CHARLES    L.    MINOR. 

ers  have  combated  it,  and  it  is  now  generally  recognized  that 
while  pallor  is  often  found  in  the  mucous  membranes  in 
laryngeal  tuberculosis,  it  is  not  a  reliable  diagnostic  feature, 
as  a  similar  pallor  can  often  be  found  in  cases  of  marked  gen- 
eral anemia  and  in  prostrating  and  exhausting  conditions. 
When,  however,  it  is  found  in  conjunction  with  other  sus- 
picious signs,  it  has,  of  course,  some  value.  J.  Solis  Cohen 
of  Philadelphia  has,  in  speaking  of  the  color  changes  in  the 
larynx,  stated  very  correctly  that  acute  processes  are  gener- 
ally ushered  in  by  congestion,  chronic  ones  by  pallor. 

As  to  catarrhal  conditions,  they  are  not  in  themselves  diag- 
nostic of  tubercle,  and  unfortunately  nontuberculous  catarrh 
can  imitate  almost  any  of  the  conditions  produced  by  a  tuber- 
culous catarrh,  and  this  fact  must  be  kept  ever  before  us.  A 
number  of  tuberculous  patients  show  a  generalized  laryngeal 
catarrh,  and  such  a  general  catarrh  very  frequently  precedes 
the  outbreak  of  definite  tuberculous  trouble,  but  no  wise  man 
would  base  a  diagnosis  on  this.  When,  however,  the  catarrh 
is  unilateral,  patchy  and  persistent  on  one  part  of  one  cord, 
while  the  other  side  is  normal  (Figs.  2  and  3),  it  has  great 
diagnostic  significance  and  is  not  likely  to  be  found  in  any 
condition  but  tuberculosis.  There  is  one  form  of  change 
which  is  common  both  to  catarrh  and  to  the  development  of 
tuberculosis  which  I  have  found  to  be  of  great  value  and  to 
which  I  have  elsewhere  referred.  I  mean  the  grayish  wrink- 
ling and  thickening  of  the  mucous  membrane  of  thfe  posterior 
commissure  (Fig.  1)  found  in  a  large  number  of  tuberculous 
cases.  While  like  other  catarrhal  manifestations,  one  cannot 
claim  it  to  be  diagnostic,  it  is  yet  suspicious,  and  if  it  is 
watched  carefully,  as  it  should  be  when  found,  it  will  be  dis- 
covered in  the  tuberculous  to  be  an  early  step  in  the  develop- 
ment of  more  definite  laryngeal  manifestations. 

A  majority,  however,  of  the  diagnostic  changes  will  come 
under  the  head  of  infiltration,  and  I  think  we  will  all  agree 
that  the  commonest  site  of  the  infiltration  is  in  the  posterior 
commissure,  more  usually  central,  but  also  to  one  side  or  the 
other.  The  tablelike  elevation  of  the  posterior  commissure 
centrally  located  (Figs.  2  and  3),  I  believe  to  be  a  very  reliable 
early  finding  (though  this,  too,  can  be  imitated  by  catarrhal 
change),  and  in  this  view  I  am  entirely  in  accord  with  Schnitz- 
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Icr  (  Klinischer  Atlas  der  Laryngologie,  Menna,  95).  These 
elevations,  if  central,  usually  show  a  groove  down  their  cen- 
ters (Fig.  2)  which  can  disappear  if  they  thicken  and  enlarge. 
The  mucous  membrane  is  generally  a  pale,  grayish  pink,  but 
at  times  it  may  be  uniformly  gray  and  wrinkled,  and  again  at 
other  times  it  may  be  reddened  and  angry.  While,  as  I  have 
said,  this  condition  can  be  produced  by  catarrh,  the  longer  I 
study  the  larynx  in  tuberculosis  the  more  I  am  satisfied  that 
such  an  elevation  in  this  region  is  extremely  diagnostic  of  the 
presence  of  laryngeal  tuberculosis.  The  further  course  of 
such  an  elevation  varies.  Sometimes  its  center  breaks  down 
into  a  typical  ulcer,  which  may  stay  localized,  or  may  reach 
up  on  to  the  upper  surface  of  the  arj^tenoid  region,  or  spread 
forward  on  to  the  insertion  of  the  cord,  on  one  or  both  sides 
(Figs.  7  and  8).  Quite  frequently  this  ulcer  develops  abun- 
dant granulations  on  its  base  (Fig.  5).  At  times,  instead  of 
abundant  ones,  it  will  throw  out  a  hornlike,  pointed  one  in 
the  center  (Fig.  6).  At  times  the  mass  does  not  break  down 
but  enlarges  somewhat,  organizes  slowly,  and  finally  forms  a 
firm,  resistant,  fibrous  mass,  which,  if  it  had  not  been  watched 
from  its  beginning,  one  would  take  for  a  tuberculoma  (Figs. 
10  and  12).  Again,  under  treatment,  it  may  gradually  shrink 
and  almost,  but  rarely  totally,  disappear,  leaving  a  larynx  that 
seems  normal. 

When  the  thickening  is  not  central  but  eccentric,  it  is  apt 
to  involve  the  posterior  insertion  of  the  true  cord,  and  thicken 
the  posterior  end  of  the  cord  at  the  same  time  (Fig.  3). 
Casselberry  of  Chicago,  one  of  our  best  American  students  of 
laryngeal  tuberculosis,  considered  a  small  grayish  white,  tri- 
angular ulcer  or  fissure  at  the  insertion  of  the  posterior  cord,- 
and  in  the  center  of  this  infiltration  (Fig.  4),  the  best  early 
diagnostic  sign  of  tubercle  which  he  knew,  and  it  is  unques- 
tionably a  very  reliable  sign,  though  I  am  inclined  to  believe 
that  the  tablelike  elevation  of  which  I  have  spoken  is  more 
frequently  seen. 

I  might  here  quote  part  of  a  letter  written  to  me  by  Dr. 
Casselberry  on  March  28,  1911,  which  well  expresses  his  views 
as  regards  the  earliest  changes  in  the  larynx  in  laryngeal 
tuberculosis : 

"I  lay  the  greater  stress  upon  a  lateral  hyperplasia  or  infil- 
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tration  which  commences  in  the  vicinity  of  the  vocal  process 
and  as  it  progresses  forms  first  a  crease  and  later  a  fissure 
towards  one  side  in  the  interarytenoid  fold.  I  agree  that  cen- 
tral hyperplasia  is  a  more  common  lesion,  bfit  do  not  con- 
sider that  much  reliance  is  to  be  placed  upon  it  alone  as  a 
sign  of  tuberculosis,  as  it  occurs  in  all  sorts  of  inflammation 
of  the  larynx.  That  is,  a  nontuberculous  central  infiltration 
may  be  confusingly  similar  to  that  of  tuberculous  origin, 
whereas  a  lateral  lesion,  although  less  frequent,  is  in  my  ex- 
perience quite  characteristic  of  tuberculosis.  This  slight 
difference  in  the  impressions  gained  by  us  is  due,  I  think,  to 
the  variation  in  the  run  of  patients  coming  before  each. 
With  you  the  tuberculous  predominate,  yielding  of  course  a 
larger  proportion  of  tuberculous  central  infiltration,  while 
with  myself  the  nontuberculous  predominate,  serving  to  ex- 
hibit in  my  mirror  many  central  infiltrations  which  obviously 
are  not  tuberculous,  but  which,  should  the  patient  happen  to 
be  pale  and  thin,  and  so  forth,  the  central  infiltration  would 
be  indistinguishable  from  that  of  tuberculous  origin.'* 

It  gives  me  great  pleasure  to  thus  give  credit  to  my  friend 
Dr.  Casselberry.  than  whom  there  was  no  more  careful  student 
of  these  conditions,  and  to  put  on  record  his  valuable  views 
in  this  matter. 

The  infiltration  of  the  posterior  end  of  one  or  both  cords  is 
also  of  very  great  value  (Fig.  1).  The  processus  vocalis  is 
enlarged,  the  whole  posterior  portion  of  the  cord  reddened 
and  thickened,  and  if  it  is  bilateral,  as  is  frequently  the  case, 
the  intervening  mucous  membrane  is  wrinkled  and  red,  some- 
times, however,  gray.  However,  the  inexperienced  must  be 
careful  not  to  mistake  the  changes  in  pachydermia  for  the 
condition  of  which  I  speak.  Here  on  the  one  side  you  have  a 
prominent  processus,  on  the  other  side  a  pit  in  the  cord  from 
the  pressure  of  this  prominence.  Thickening,  enlargement, 
and  reddening  of  an  arytenoid,  on  one  side  or  the  other,  at 
once  excites  our  suspicion  (Figs.  11  and  6).  The  antero- 
posterior diameter  of  the  central  arytenoid  region  is  increased, 
and  the  cartilages  of  Santorini  and  Wrisberg  are  one  or  both 
greatly  thickened  and  rounded,  the  mucous  membrane  over 
them  usually  being  reddened. 

I  have  not  found  infiltrations  or  ulcerations  of  the  aryepi- 
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glottic  fold  very  early,  but  a  reddened  infiltration  of  the  true 
cord  localized  (Fig.  11)  and  not  involving  the  whole  cord,  as 
in  the  typical  spindle  shaped  cord  (Fig.  5),  but  of  only  a 
small  portion  of  it  (Fig.  1 ).  is  not,  I  believe,  caused  by  any- 
thing but  tubercle.  While  spindle  shaped  sv/ellings  of  the  cord 
are  not  as  early  as  more  localized  thickenings,  they  are.  of 
course,  of  great  diagnostic  value,  though  even  here  there  are 
other  conditions  which  can  produce  such  swellings  that  can- 
not be  told  from  tuberculous  ones.  Infiltrations  of  the  false 
cord,  of  one  side  or  the  other,  or  of  both  (Figs.  12  and  6), 
have  very  great  value,  and  where  I  find  in  an  otherwise  nor- 
mal larynx  an  infiltrated  and  thickened  cord  on  one  side,  not 
totally  hiding  the  true  cord,  but  encroaching  upon  its  nonnal 
width  in  some  portion  of  its  course  (Fig.  6),  I  am  rarely  dis- 
appointed later  in  finding  the  change  to  be  of  tuberculous 
origin.  It  is  rarely,  in  early  cases,  that  both  true  cords  are 
hidden  from  sight,  as  they  are  by  later  thickenings  of  the  false 
cords,  but  unlike  many  tuberculous  changes  in  the  lar}'nx,  you 
may  find  both  false  cords  thickened  at  the  same  time,  one, 
however,  generally  to  a  greater  extent  than  the  other  (Fig. 
12).  In  my  experience,  owing  to  pressure  conditions,  I  be- 
lieve, the  mucous  membrane  of  the  upper  surfaces  of  the  in- 
filtrated false  cord  tends  to  become  yellowish  pink,  and  it  is 
at  these  sites  that  later  serpiginous  ulcers  may  develop  (Fig. 
6).  At  times  the  infiltration  of  the  false  cord  may  be  very 
massive  (Fig.  12),  the  enlargement  being  vertical  as  well  as 
horizontal,  and,  like  all  changes  of  the  false  cord,  very  pro- 
ductive of  at  least  hoarseness  and  often  of  aphonia. 

The  epiglottis  is  not,  in  my  experience,  quite  so  common  a 
site  of  early  changes  as  the  regions  already  referred  to,  and 
I  believe  that  small  thickenings  of  the  edge  (Figs.  2  and  3) 
are  more  common  and  more  early  than  the  well  known  thick- 
enings of  the  center  of  the  posterior  surface  (Fig.  9).  These 
small  swellings  of  the  edge  are  usually  red  and  angry  in  their 
centers  and  pale  towards  their  borders,  and  tend  quite  early 
to  break  down  into  ulcers  which  are  very  intractable  (Fig.  8). 

The  early  ulcerations  of  the  larynx  show  themselves  first 
either  on  the  center  of  the  posterior  commissure  (Fig.  8)  or 
at  the  insertion  of  the  posterior  end  of  a  cord  (Fig.  4)  or 
localized  on  a  small  area  of  the  free  edge  of  the  cord  (Fig. 
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9).  The  typical  mouselike  eating  out  of  the  edge  ot  one  cord 
(Fig.  6),  which  I  believe  to  be  always  caused  by  tuberculosis, 
appears  somewhat  later.  When  we  con^der  the  pathologic 
condition  of  the  tissues  in  tuberculosis  of  the  lar}'nx,  it  is 
evident  that  real  tuberculous  ulcerations  follow  infiltrations 
and  are  therefore  not  as  early  as  are  these,  but  they  often 
appear  very  soon,  and  if  treated  with  lactic  acid  or  formalde- 
hyde glycerin,  my  preference  being  for  the  former,  the  results 
are  admirable.  True,  many  good  authorities  claim  that  many 
of  the  ulcers  in  the  larynx  are  not  strictly  tuberculous,  but 
are  simply  erosions  of  the  mucous  membrane  occurrmg  in  the 
larynx  of  a  tuberculous  subject,  whereas  the  real  tuberculous 
ulcer  occurs  from  the  breaking  down  of  a  tuberculous  infil- 
tration. Lenox- Browne  quotes  Heinze,  who  is  pathologic  ex- 
aminations of  forty-nine  apparently  tuberculous  larynxes  found 
83  per  cent  tuberculous,  17  per  cent  nontuberculous.  The 
demonstration  of  bacilli  on  their  surface  proves  nothing,  since 
they  may  have  been  deposited  there  from  the  sputum,  and  only 
by  cutting  out  a  portion  of  the  ulcer  and  studying  it  micro- 
scopically could  it  be  determined  that  it  was  or  w'as  not  tuber- 
culous in  nature,  and  in  America  this  is  not  a  procedure  we 
are  likely  to  follow,  but  I  am  inclined  to  think  it  wise  to  re- 
gard and  treat  all  ulcerations  in  a  tuberculous  larj^nx  as  tuber- 
culous, even  if  it  may  give  us  a  rather  unduly  favorable  view^ 
of  their  curability.  However,  even  when  the  ulcer  shows  the 
undermined  ragged  edges  and  the  grayish  deposits  on  its  base 
of  a  typical  tuberculous  ulcer  (Fig.  7).  so  that  there  can  be 
no  doubt  about  its  tuberculous  nature,  it  can  still  yield  splendid 
results  to  local  treatment.  The  earliest  ulcers  are  those  I  have 
referred  to  as  spoken  of  by  Casselberry,  small  angular  ones, 
tending  to  become  fissures  at  the  posterior  insertion  of  the 
cord  (Fig.  4).  From  the  bases  of  tuberculous  ulcers  may 
arise  either  large  rounded  masses  (Fig.  10),  pointed  pyramidal 
masses  (Fig.  12),  or  many  pointed  granulations  (Fig.  5),  in 
the  posterior  commissure,  and  while  these,  of  course,  are  not 
extremely  early  changes,  they  are  yet  so  diagnostic  and  strik- 
ing as  to  have  great  value  to  the  physician.  When  they  are 
present  there  seems  to  be  a  favorable  fibroid  tendency,  so  that 
while  they  do  not  disappear  they  tend  to  organize,  shrinking 
somewhat  and  becoming  firm  and  hard,  and  can  remain  for  a 
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long  time  with  no  bad  effects  except  that  when  they  are  sit- 
uated, as  they  are  apt  to  be,  on  the  posterior  commissure, 
they  can  produce  very  persistent  hoarseness.  However,  with 
patience  and  care  I  have  seen  them  slowly  shrink  until  they 
almost  disappeared,  leaving  a  result,  both  as  to  appearance  and 
as  to  voice,  that  one  could  not  have  believed  possible.  How- 
ever, this  organization  occurs  chiefly  in  the  rounded  and  point- 
ed forms,  and  not  in  those  with  numerous  pointed  granula- 
tions, which  are  more  apt  to  break  down,  undermine  and 
spread  (Fig.  9). 

The  ulcers  which  form  on  the  upper  surface  of  the  false 
cord  are  sometimes  typical,  undermined,  ragged  and  serpigin- 
ous, but  are  more  apt  to  be  like  superficial  erosions,  but 
neither  kind  is  very  amenable  to  treatment  (Fig.  6).  Ulcera- 
tion of  the  epiglottis  is  an  extremely  trying  lesion  because, 
while  it  can  come  early,  it  tends  to  spread  rapidly,  causes 
great  dysphagia,  and  is  very  rebellious  to  treatment.  Our 
presiding  officer  has  gotten  for  me  such  admirable  results  in 
certain  of  these  cases  by  epiglottidectomy  that  I  do  not  think 
it  worth  while  to  treat  them,  if  at  all  extensive,  by  other  meas- 
ures, and  would  advise  their  amputation  as  soon  as  possible. 
The  results  are  often  unbelievably  brilliant. 

Ulcerations  of  the  free  edge  of  the  cord,  if  the  patient  pre- 
serves absolute  silence,  can  give  us  very  good  results  at  times, 
but  ulcerations  spreading  out  onto  the  cord  from  an  ulcerated 
posterior  commissure  (Fig.  7)  and  forming  the  well  known 
horseshoe  shape  form  of  ulcer  are  of  very  bad  prognostic 
significance. 

Tumor  formations,  with  one  exception,  are  not  early.  The 
one  I  refer  to  is  a  small,  long,  pointed  tumor,  subglottic  in 
origin,  and  appearing  from  underneath  the  anterior  commis- 
sure, protruding  like  a  small  nipple  (Fig.  9).  It  is  usually 
slow  in  growth,  and  in  my  experience,  rather  favorable  in  its 
results,  though  at  times  it  produces  troublesome  hoarseness. 
All  the  other  changes  with  which  the  books  are  filled,  the  tur- 
baned  epiglottis,  the  edematous  arytenoid,  the  extensive,  dirty, 
spreading  ulcerations,  the  perichondritis,  etc.,  etc.,  have  noth- 
ing to  do  with  the  subject  of  the  early  changes  of  the  larynx 
in  this  trouble,  and  as  doctors  become  more  careful  and  thor- 
ough in  their  examinations  of  their  cases,  I  believe  that  cases 
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of  tuberculosis  of  the  larynx  are  going  to  come  to  you  gentle- 
men in  future  so  much  earlier  that  you  will  see  less  and  less 
of  these  unfavorable  and  ill  omened  conditions,  which  are 
responsible  for  the  very  bad  repute  which  this  disease  has  with 
the  profession  generally. 

It  is  to  be  noted  that  the  cases  I  have  seen  have  almost  all 
of  them  been  known  to  me  to  have  tuberculosis  in  their  lungs 
before  I  have  seen  their  throats,  and  therefore  I  can  feel  much 
more  certain  of  my  position  than  can  the  man  who  chances  in 
a  routine  laryngeal  examination  to  find  some  of  these  changes 
in  persons  who  seem  otherwise  perfectly  healthy,  but  a  care- 
•ful  examination  of  the  lungs  is  always  at  his  disposal,  and 
when  any  of  the  conditions  that  I  have  spoken  of  are  found 
in  the  larynx,  he  would  certainly  be  hopelessly  derelict  in  his 
duty  to  his  patient  unless  such  an  examination  was  made.  By 
themselves,  as  I  have  said,  they  will  not  allow  the  doctor  to  be 
too  positive  and  sure  in  his  diagnosis,  but,  combined  with  the 
findings  in  the  lungs,  one  can  afford  to  make  a  positive  state- 
ment. It  is  astonishing  at  times  to  see  how  even  good  men 
will  fail  to  go  into  the  history  and  condition  of  a  patient  thor- 
oughlv  and  thus  not  recognize  the  tuberculous  nature  of  con- 
ditions in  the  throats  which  come  to  them. 

Within  the  week  I  have  seen  an  instructive  case  of  this 
nature.  A  young  man,  before  he  went  into  the  war  in  1917, 
had  a  rather  troublesome  cough  for  -some  weeks,  and  while 
his  health  in  the  army -in  this  country  and  in  Europe  was 
good,  the  cough  persisted  most  of  the  time.  He  came  out  of 
the  army  in  1919.  feeling  well,  but  still  with  some  cough  and 
hoarseness.  He  went  to  a  prominent  laryngologist  in  a  great 
citv,  whose  name  I  am  sure  is  familiar  to  all  of  you.  He 
examined  him,  said  that  he  needed  a  tonsillectomy,  the  tonsils 
were  removed,  the  cough  continued,  he  treated  the  nose  locally 
in  various  ways,  and  had  the  patient  under  observation  for  a 
year.  The  patient  fearing  tuberculosis,  suggested  this  possi- 
bility to  the  doctor,  who  pooh-poohed  it,  saying  that  he  looked 
too  perfectlv  well  for  such  a  thing  to  be  possible,  and  did  not 
examine  his  sputum  or  his  lungs — this,  mind  you,  being  a 
man  of  standing  and  prominence  in  the  profession.  Later  he 
had  the  good  fortune  to  be  recommended  to  another  equally 
well  known  man  who  at  once  suspected  trouble,  examined  liis 
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sputum  and  put  him  on  systematic  laryngeal  treatment  and 
sent  him  to  a  lung  specialist,  who  found  trouble.  Both  lungs 
are  considerably  involved,  and  the  larynx  shows  changes  which 
in  themselves  are  not  typical,  but  which  combined  with  the 
findings  in  the  lungs  are  sufficient  to  diagnose  the  laryngeal  in- 
volvement as  tuberculous.  When  physicians  can  make  mistakes 
of  this  sort,  for  this  is  not  an  isolated  case,  through  a  foolish 
cocksureness,  and  a  failure  to  examine  the  sputum  and  the 
lungs  in  cases  that  are  coughing,  it  is  no  wonder  that  we  often 
see  bad  results.  Yet  many  men  seem  to  think  that  dysphagia 
must  be  found  before  they  can  think  of  the  possibility  of 
tuberculosis.  It  simply  serves  to  remind  us  that  in  medicine 
nothing  can  be  taken  for  granted  and  that  no  opinion  is  jus- 
tified that  is  not  backed  up  by  a  complete  and  conscientious 
examination. 

A  difficulty  under  which  the  laryngologist  labors  is  that  he 
cannot  usually  have  his  patients  as  closely  under  his  eye  and 
their  lives  as  strictly  supervised  as  can  the  lung  specialist,  and 
that  thus  the  patient  usually  misses  the  favorable  conditions 
yielded  by  sanatorium  treatment  and  outdoor  life.  If.  how- 
ever, the  cases  are  seen  by  him  sufficiently  early  and  he  can 
arrange  to  get  for  them  proper  conditions  of  living,  I  believe 
that  the  general  view  as  regards  the  very  bad  prognosis  of 
laryngeal  tuberculosis  would  undergo  a  great  change  and  be- 
come much  less  pessimistic.  It  is  not  usually  advisable  for 
a  lung  specialist  to  undertake  the  treatment  of  such  cases  him- 
self. He  is  not  technically  prepared  to  carry  out  the  many 
valuable  therapeutic  instrumental  procedures  which  may  be 
necessary,  and  the  laryngologist  can  well  say  to  him:  "Shoe- 
maker, stick  to  your  last."  But  I  do  believe  that  in  uncompli- 
cated cases  of  infiltrative  tuberculosis  of  the  larynx  he  can, 
by  strict  rest  of  the  voice  through  silence  and  by  carrying 
out  what  Bos  worth  has  called  the  mild  treatment  of  these 
cases,  get  verv  excellent  results.  Indeed,  very  active  local 
treatment  in  the  beginning  is  usually  contraindicated.  The 
mild  treatment,  as  I  have  used  it,  consists  first  of  local  clean- 
liness through  the  use  of  simple  alkalin  sprays ;  second,  where 
congestion  is  a  feature  of  the  trouble,  the  use  of  mild  astring- 
ent sprays :  third,  where  stimulation  and  healing  are  neces- 
sarv".  the  use  of  oily  sprays  in  which  menthol,  eucalyptus  and 


S82  CHARI.HS   L.    MINOR. 

gaultheria  are  usually  elements.  Catarrhal  conditions,  in  my 
experience,  whether  tuberculous  or  simple,  yield  admirably  to 
this  very  simple  treatment.  When,  however,  we  find  infiltra- 
tion as  in  the  changes  I  have  described  earlier,  the  addition  to 
the  former  treatment  of  the  insufflation  of  powdered  iodoform 
will,  I  am  satisfied,  as  a  result  of  ample  experience,  cause  in 
a  very  large  number  the  gradual  reabsorption  of  such  infil- 
trations and  the  cure  of  the  trouble,  even  if  so  good  an  author- 
ity as  Lockard  disbelieves  in  the  practice.  I  have  not  found 
it  difificult  to  teach  the  patients  how  to  insufflate  their  own 
larynxes  on  wakening  and  on  going  to  bed,  although  there  are 
certain  people  with  an  idiosyncrasy  to  iodoform^  in  which  it 
acts  as  an  irritant,  or  whom  it  nauseates,  and  where  it  has 
to  be  given  up.  It  sometimes  causes  a  slight  cough  for  a 
little  while,  but  this  is  not  troublesome.  As  to  the  patient's 
ability  to  blow  the  powder  into  the  larynx,  we  all  know  that 
they  succeed  with  orthoform,  thus  frequently  checking  severe 
pain,  and  where  orthoform  can  go  iodoform  will  go  also. 
The  mode  of  its  action  is  simple  and  plain.  Iodoform  in  the 
presence  of  living  cells  gives  ofif  nascent  iodin,  which  is  far 
more  active  than  ordinary  iodin,  and  than  which  there  is  no 
better  tuberculocide  known.  This  iodin  is  discharged  into  the 
infiltrated  tissue  and  slowly  causes  its  absorption  and  dis- 
appearance. I  have  used  it  for  too  many  years  (twenty-five) 
and  in  too  many  cases  to  doubt  the  causative  relation  of  the 
disappearance  of  the  infiltration  and  the  use  of  the  iodoform, 
or  to  justify  the  claim  that  it  is  merely  a  coincidence,  and  I 
can  heartily  recommend  it  to  all  of  you.  If  one  doubts  the 
patient's  ability  to  apply  it  correctly  (naturally,  the  patient 
must  be  trained  how  to  insufflate  correctly  while  he  inhales 
and  how  to  put  the  point  of  the  insufflator  in  the  correct 
position),  the  patient  should  come  in  daily,  but  I  personally 
think  it  very  unwise  to  make  a  tuberculous  patient  come  daily 
to  the  doctor's  office  for  a  treatment. 

In  ulcerated  cases  it  is  by  no  means  so  useful,  and  in  any 
case,  in  these  local  applications  are  far  better.  Unless  the 
lung  specialist  is  especially  skillful  in  the  use  of  the  laryngeal 
applicator,  patients  with  ulcers  had  best  be  sent  to  the  laryn- 
gologist  for  local  treatment,  and  in  these  early  ulcers  the  use 
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of  lactic  acid  glycerin  or  formaldehyde  glycerin  produces  very 
brilliant  results. 

So  essential  to  the  laryngologist's  success  with  these  pa- 
tients is  the  condition  of  the  general  vitality  that  it  would  be 
wise,  if  he  cannot  watch  this  featuer  of  the  case,  to 
have  all  his  tuberculous  larynx  cases  watched  by  a  man 
skilled  in  the  regulation  of  their  lives,  the  raising  of  their 
vitality,  and  the  bracing  up  of  their  morale,  and  I  am  sure 
in  this  way  very  much  better  results  would  be  gotten  than 
by  local  treatment,  not  re-inforced  by  constitutional  and 
moral. 

May  I  here  be  permitted  a  few  words  as  to  some  of  the 
results  of  laryngeal  surgery,  which  I,  seeing  the  cases  after 
the  laryngologist  has  gotten  through  with  them,  have  a  bet- 
ter opportunity  to  watch  than  you  gentlemen.  I  refer  to  the 
not  infrequent  cases  of  the  waking  up  of  a  hitherto  entirely 
latent  tuberculosis  through  a  tonsillectomy  or  through  some 
laryngeal  operation.  I  have  not  rarely  seen  such  interference 
the  starting  point  of  a  desperate  and  fatal  pharyngeal  or 
laryngeal  tuberculosis,  or,  much  more  frequently,  the  begin- 
ning of  an  active  pulmonary  tuberculous  involvement,  doubt- 
less through  the  trauma  of  the  operation  disseminating  tuber- 
culous matter  which  had  been  hidden  in  the  tonsils  or  other  ■ 
tissues.  For  this  reason  I  believe  that  it  is  very  important 
if  the  snare  is  used  that  the  tonsil  be  very  well  freed  before 
the  wire  is  applied  so  that  the  pressure  can  by  no  means  dis- 
seminate infective  matter  when  the  loop  is  tightened,  and  to 
do  all  such  operations  as  cleanly  and  gently  as  possible. 

Again,  I  see  not  a  few  cases  of  tuberculosis  whose  history 
shows  that  the  beginning  was  due  to  the  anesthetic  used  for  a 
tonsillar  or  other  operation.  I  will  not  here  upon  up  the  to 
me  intensely  interesting  question  of  pos^ttonsillectomy  pul- 
monary abscess,  a  subject  first  referred  to  in  this  country,  I 
believe,  by  Richardson  of  Washington  in  1910  and  1912, 
for,  though  I  see  a  number  of  such  cases  every  year,  it 
would  divert  discussion  from  the  main  subject  of  my  paper. 

In  the  years  I  have  been  treating  tuberculosis  I  have  seen 
so  many  cases  where  a  history  of  an  anesthesia  by  ether  in  a 
hitherto  healthy  person,  followed  by  the  development  of  a 
cough  and  then  of  tuberculosis,  is  plainly  given,  that  I   feel. 
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despite  the  fact  that  the  great  majority  of  patients  who  take 
ether  for  these  purposes  escape  with  no  bad  resuhs,  that  this 
question  of  the  possible  danger  of  etherization  as  an  initiator 
of  tuberculosis  must  be  seriously  considered  before  every 
operation.  Many  operators  would  laugh  at  this,  as  they  usu- 
ally do  not  see  these  cases  after  the  wound  is  healed  and  when 
the  new  trouble  begins,  and  it  is  the  lung  specialist,  to  whom 
they  come  somewhat  later,  who  has  a  chance  to  study  them. 
I  fully  realize  the  comfort  to  the  operator  of  a  deeply  anesthe- 
tized patient,  which  makes  his  operative  technic  so  much  more 
easy  and  exact,  but  the  gain  in  these  ways  is  more  than  coun- 
terbalanced when  we  realize  that  that  sleeping  tuberculous 
focus  which  all  of  us  carry  may  be  and  often  is  wakened  into 
activity  by  the  irritation  of  the  anesthetic  in  the  lungs. 

Moreover,  I  believe,  it  has  been  sufficiently  demonstrated 
that  with  the  use  of  novocain  and  adrenalin  a  beautiful  and 
satisfactory  anesthesia  can  be  produced  in  the  larynx,  pharynx 
or  tonsils,  and  that,  save  in  children  who  are  so  terrified  that 
they  cannot  be  kept  quiet,  it  should  be  the  anesthetic  of  elec- 
tion in  all  laryngologic  work. 

Finally,  since  tuberculosis  so  often  affects  the  larynx,  your 
specialty  and  mine  are  bound  to  be  closely  united,  and  it  is 
most  desirable  that  the  men  working  in  both  these  branches 
of  our  profession  should  seek  to  see  these  problems  through 
the  eyes  of  the  other  specialty  and  not  purely  in  the  light  of 
their  own.  The  lung  specialist  needs  to  command  thoroughly 
the  use  of  the  laryngoscope  and  have  a  comprehension  of  the 
changes  in  early  laryngeal  tuberculosis.  The  laryngologist 
needs  to  be  a  careful  examiner  of  chests  and  to  understand  the 
control  of  the  patient's  life  and  the  building  up  of  his  gen- 
eral constitution.  The  former  should  be  carefully  on  the 
lookout  for  lar)'ngeal  changes  and  symptoms  in  his  patients 
and  promptly  call  to  his  aid  the  laryngologist  when  he  finds 
those  slight  departures  from  normal  which  are  either  posi- 
tively diagnostic  or  at  least  strongly  suspicious.  The  larj-n- 
gologist  needs,  I  believe,  to  consider  the  condition  of  the  lungs 
of  all  his  patients,  especially  those  who  cough,  and  examine 
them  thoroughly  much  more  often  than  he  now  does,  or  at 
least  he  must  be  able  to  take  a  good  general  history  and  to 
recognize  the  symptoms  and  signs  which    point    to  possible 
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tuberculosis  and  then  to  refer  the  case  to  a  competent  man  for 
examination,  and  he  should  give  up  the  very  prevalent  custom 
of  treating  coughs  as  though  they  were  purely  of  local  laryn- 
geal origin.  When  he  does  this  he  will  find  that  in  a  large 
number  of  cases  the  real  origin  of  the  cough  is  in  the  lungs. 
To  treat  a  cough  locally  unless  you  know  the  lungs  are  normal 
is  in  these  days  simple  malpractice.  When  we  look  at  cases  in 
this  light,  not  only  will  our  two  branches  of  the  profession 
benefit,  but  what  is  far  more  important,  our  patients  will  get 
far  better  results  from  our  treatment. 

Let  us  hope  then  that  our  two  specialties  will  yearly  come 
closer  together,  work  more  in  unison,  comprehend  better  the 
problems  which  each  has  to  face,  and  come  together  to  help 
each  other  solve  them.  When  this  is  done  we  will  see  fewer 
mistakes  in  diagnosis,  less  careless  and  planless  treatment,  and 
we  will  look  with  less  pessimism  than  has  hitherto  been  our 
custom  on  the  results  of  the  treatment  of  laryngeal  tubercu- 
losis. 
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XLIX. 

CLIMATE  IN  THE  TREATMENT  OF  LARYNGEAL 
TUBERCULOSIS.* 

By  Carroli,  E.  Edson,  A.  M.,  M.  D., 
Denver. 

Tuberculosis  of  the  larynx  is  practically  always  second- 
ary to  an  active  pulmonary  tuberculosis.  The  extent  and 
character  of  the  primary  lesion  usually  determine  our  choice 
of  climate  for  the  patient. 

To  discuss  satisfactorily  how  the  supervention  of  the  laryn- 
geal infection  may  modify  this  selection,  we  must  have  a  clear 
understanding  of  the  part  climate  plays  in  the  cure  of  pulmo- 
nary tuberculosis.  We  must  know  just  what  reaction  we 
expect  to  obtain  when  we  recommend  a  change  of  climate. 

The  arrest  of  a  pulmonary  tuberculosis  is  brought  about 
through  tissue  and  physiologic  resistance  to  the  tubercle  bacil- 
lus and  its  products.  At  present  our  only  means  of  cure  are 
those  which  directly  or  indirectly  perfect,  maintain  or  in- 
crease this  resistance.     The  essential  factors  to  this  end  are : 

1.  Outdoor  life  in  pure  air  and  sunshine, 

2.  Abundant  nutrition, 

3.  Rest. 

An  outdoor  life  means  living  constantly  in  the  open  air.  Its 
effectiveness  is  directly  in  proportion  to  the  number  of  hours 
so  spent  out  of  every  twenty- four.  Its  benefits  are  not  se- 
cured by  the  patient  going  out  occasionally  for  recreation,  but 
only  by  passing  his  entire  life,  so  far  as  possible,  in  fresh,  open 
air ;  not  only  while  at  work  or  play  but  while  at  rest,  and  espe- 
cially during  the  hours  of  sleep. 

Abundant  nutrition  means,  not  an  amount  of  food  eaten 
or  even  of  fat  accumulated,  but  the  highest  maintainable  bal- 
ance of  nutrition.  It  is  not  food  ingested  which  counts,  but 
food  made  physiologically  active.  To  secure  this  maximum 
requires  careful  attention,  to  all  the  patient's  metabolic  pro- 

*Read  by  invitation  before  the  American  Laryngological  Asso- 
ciation, Atlantic  City,  May  30,  1921. 
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cesses  of  digestion,  assimilation  and  especially  of  elimination 
through  bowels,  kidneys  and  skin. 

Rest  is  economy  of  physiologic  expenditure.  Its  import- 
ance in  tuberculosis  cannot  be  overestimated,  but  it  must  be 
carefully  controlled.  It  is  a  relative  term,  and  its  meaning 
will  vary  according  to  the  individual  patient,  from  absolute 
confinement  to  bed  over  long  periods,  to  such  graded  and  con- 
trolled exercise  as  may  approach  full  measure  of  work.  It 
includes  not  only  the  limitation  of  muscular  exercise,  but 
control  and  regulation  of  the  intellectual  and  emotional  acti^•- 
ity  of  the  patient. 

While  all  these  factors  are  important,  it  does  not  follow 
that  there  is  equal  need  of  each  for  every  patient.  One  will 
be  most  helped  by  rest,  his  nutritional  balance  being  already 
well  established :  while  another  stands  in  urgent  need  of  food, 
or  may  be  wholly  untrained  to  hygienic  living,  or  the  uses  of 
fresh  air.  For  this  reason  close  and  prolonged  medical  over- 
sight is  essential  to  secure  the  patient's  gaining  the  maximum 
benefit  from  and  proper  distribution  of  the  factors  of  rest, 
food  and  outdoor  life. 

What  help  do  we  gain  from  climate  in  this  scheme  of  living?' 

Climate  is  the  sum  total  of  the  meteorologic  conditions 
prevailing  in  a  given  region  over  considerable  periods  of 
time.  It  is  the  average  mean  and  range  of  meteorologic  phe- 
nomena characterizing  that  place.  W^eather  is  the  immediate 
state  of  those  phenomena  at  any  particular  time.  It  is  im- 
portant to  have  this  distinction  always  in  mind.  Their  con- 
fusion has  caused  disappointment  to  patients  and  resentment 
against  the  climatologist.  The  weather  may  be  very  bad,  wet 
and  cold,  for  instance,  at  any  one  time,  although  the  average 
usual  conditions  in  that  place  at  any  time  of  the  year  are  warm 
and  sunny  days.  Equally  a  region  of  general  cloudy  or  damp 
climate  will  have  its  pleasant  days  of  bright  sunshine. 

Climate  being  the  whole  average  state  of  meteorologic  con- 
ditions prevailing  in  any  region,  every  patient,  wherever  he 
dwells,  lives  in  a  climate  of  some  kind.  It  is  incorrect  to 
speak  of  the  climatic  treatment  of  tuberculosis  as  one  would 
of  the  quinin  treatment  of  malaria,  as  if  it  were  a  specific. 
It  is  equally  absurd  to  contrast  it  with  medication  by  tuber- 
culins or  confinement  in  a  sanatorium,  as  if  it  were  a  means 
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which  could  be  used  or  not,  according  to  choice  or  prejudice. 
The  climate  has  to  be  considered  in  every  case.  It  cannot 
be  avoided,  for  it  is  the  environment  of  temperature,  sunshine, 
humidity,  rainfall,  wind  and  barometric  pressure  in  which 
the  patient  lives.  If  we  keep  him  at  home  we  select  a  climate 
for  him  as  fully  as  if  we  sent  him  away. 

The  application  of  climate  to  the  cure  of  pulmonary  tuber- 
culosis is  therefore  only  the  best  utilization  of  these  average 
conditions  to  aid  in  securing  the  fullest  measure  of  the  neces- 
sary outdoor  life,  in  bringing  some  of  the  meteorologic  com- 
ponents to  the  support  or  upbuilding  of  nutrition  and  tissue 
resistance  to  the  disease  or  in  maintaining  physiologic  rest. 

A  continuous  outdoor  life  being  of  first  importance  for  his 
cure,  it  follows  logically  that  there  must  be  an  advantage  to  a 
patient  with  pulmonary  tuberculosis  in  placing  him  promptly 
in  a  region  where  he  can  most  constantly,  most  comfortably, 
with  the  least  difficulty  and  fewest  interruptions  lead  such  a 
life. 

The  process  of  healing  in  a  tubercular  lesion  is  slow,  and 
the  establishment  of  complete  arrest  requires  a  period  meas- 
ured, not  by  days,  but  by  months  or  years,  during  which  time 
the  patient  should  live  out  of  doors.  It  is  not  the  occasional 
pleasant  day,  accordingly,  which  counts,  but  the  probability 
of  such  days  prevailing  abundantly  over  long  periods. 

Theoretically  a  patient  can  be  kept  out  of  doors  in  any 
weather,  and  pure  air  is  the  same  everywhere ;  but  in  tlie 
actual  management  of  a  patient's  life  it  is  not  the  academi- 
cally possible,  but  the  easily  practical,  which  counts  the  most. 

The  character  of  the  weather  from  day  to  day  has  a  great 
influence  upon  the  ease  and  safety  with  which  an  invalid  can 
spend  his  time  out  of  doors,  and  the  readiness  with  which  he 
submits  to  the  outdoor  regime. 

In  one  region  the  winter  temperatuer  of  the  air,  for  in- 
stance, may  range  so  low  as  to  require  so  much  clothing  as  to 
be  a  burden  to  a  weakened  or  delicate  patient.  It  may  fall  so 
low  at  night  as  to  forbid  his  sleeping  out  at  all,  thus  depriv- 
ing him  of  one-third  of  his  outdoor  life.  In  another  place  the 
summer  temperature  will  be  so  high  or  accompanied  by  such 
humidity  as  to  be  seriously  oppressive,  diminishing  the  appe- 
tite or  preventing  such  exercise  as  is  desirable.     A  change 
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from  such  a  climate  to  a  cool  and  breezy  one  will  obviously  be 
of  advantage  to  the  patient. 

The  degree  of  actual  and  relative  humidity  affects  our  sen- 
sation of  temperature  and  our  endurance  of  heat  or  cold.  It 
directly  influences  heat  loss  and  consequently  is  a  factor  in 
the   metabolic   balance. 

The  amount  of  sunshine,  the  percentage  of  the  total  possi- 
ble which  is  actually  realized  in  any  place  is  of  great  impor- 
tance to  an  invalid,  especially  if  he  must  be  inactive  during 
the  cold  of  winter  days.  In  one  region  there  may  be  in  winter 
out  of  a  hundred  consecutive  days  an  average  of  only  twenty 
which  are  clear,  while  in  another  during  the  same  period  less 
than  twenty  will  be  cloudy. 

Whether  he  be  at  rest  or  active,  it  is  not  so  easy  for  a  pa- 
tient to  live  out  of  doors,  even  if  the  air  be  equally  pure,  in  a 
place  where  fog  or  drizzly  rain  is  frequent,  as  it  is  where 
week  after  week  goes  by  without  rain  or  cloud. 

Similar  comparative  illustrations  might  be  given  of  other 
climatic  factors  which  are  of  physiologic  importance  to  a  per- 
son planning  to  live  a  long  continued  outdoor  life ;  the  fre- 
quency and  force  of  high  winds,  influencing  heat  loss  in  cold 
weather  or  causing  nervous  wear  if  hot  and  dry ;  the  regular- 
ity and  extent  of  the  diurnal  range  of  temperature  or  the  fre- 
quency and  degree  of  variations  from  the  mean. 

But  these  examples  are  sufficient  to  indicate  how  the  physi- 
cian who  is  mapping  the  plan  of  life  for  a  pulmonary  invalid 
should  consider  whether  he  can  better  the  conditions  under 
which  the  patient  is  to  make  his  fight  by  sending  him  to  a  more 
salubrious  region  just  as  he  would  move  another  patient  from 
a  dark,  unventilated  closet  in  a  tenement  alley  to  an  open  air 
ward  in  a  municipal  hospital.  We  improve  the  surroundings 
to  the  extent  of  our  ability  and  the  patient's  means.  We  strive 
to  place  each  patient  vv'here  the  climatic  conditions  most  facili- 
tate his  leading  the  proper  outdoor  life. 

If  such  favorable  conditions  are  found  to  a  greater  degree 
or  in  a  more  constant  measure  in  another  region  than  the 
patient's  home  we  advise  him  to  go  to  that  place  to  live ;  we 
urge  him  to  make  a  change  of  climate.  He  moves  into  better 
meteorologic  surroundings,  as  he  might  from  a  damp,  poorly 
heated  house  to  a  dry  and  sunny  one. 
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A  change  of  climate  for  the  purpose  of  facihtating  an  out- 
door Hfe  should  be  prescribed,  however,  only  when  it  can  be 
made  without  more  than  counterbalancing  loss  in  the  other 
factors  of  the  cure :  nutrition,  rest  and  medical  control.  There 
is  no  gain  to  a  patient  in  placing  him  in  the  most  ideal  cli- 
mate if  to  do  so  deprives  him  of  the  means  of  securing  suf- 
ficient proper  food  or  the  other  conditions  of  right  living.  A 
patient  who  at  home  might  have  abundance  of  food  and  care, 
and,  even  if  idle,  continue  to  have  it  through  family  assistance, 
may  not  away  from  home  be  able  to  command  that  aid  in  the 
form  of  money.  To  earn  this  by  his  own  exertion  may  de- 
mand labor  at  a  time  when  work  or  activity  is  most  detri- 
mental. Either  nutrition  or  rest  must  suffer.  Such  a  patient 
is  better  off  at  rest  amid  such  conditions  of  outdoor  life  as 
his  home  climate  affords. 

On  the  other  hand,  one  whose  physical  state  warrants  labor 
or  whose  social  and  financial  circumstances  force  him  to  work, 
may  often  find  that  the  gain  from  a  more  equable,  milder  or 
more  bracing  climate  will  enable  him  to  continue  at  his  occu- 
pation as  he  could  not  under  the  old  less  favorable  conditions. 
If  his  only  days  for  outdoor  rest  are  his  Sundays,  he  will 
benefit  from  living  in  a  region  where  he  can  sleep  out  the 
entire  year,  and  where  forty  of  his  weekly  holidays  are  likely 
to  be  pleasant  and  sunny,  instead  of  in  a  place  where  at  most 
he  might  count  on  fifteen  or  twenty  without  rain  or  cloud. 

Closely  related  to  the  question  of  nutrition  and  rest  is  that 
of  proper  medical  supervision  of  the  patient's  life.  The  ex- 
ceedingly elastic  meaning  which  we  must  give  to  the  term 
"rest" '  necessitates  such  competent  medical  control  of  the 
patient  wherever  he  may  live.  This  is  especially  true  of  cases 
with  complications,  such  as  laryngeal  involvement,  for  in- 
stance, which  may  need  local  treatment.  In  detennining  upon 
a  change  of  climate  it  is  important,  therefore,  to  know  wheth- 
er in  the  new  region  of  better  outdoor  facilities  the  patient 
can  have  a  sufficient  degree  of  skilled  medical  advice.  It  is 
equally  important  to  impress  upon  his  mind  the  need  for  such 
control  in  the  new  abode.  Patients  too  often  act  as  if  they 
had  been  told  that  the  change  to  a  different  climate  constituted 
the  whole  cure.  It  only  affords  a  better  opportunity  to  work 
out  that  cure. 
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Finally  certain  physiologic  reactions  to  climatic  factors 
must  be  borne  in  mind.  The  problem  of  nutrition,  as  we 
know,  goes  deeper  than  the  mere  question  of  food  supply. 
So  a  change  of  climate  may,  by  reason  of  altered  conditions  of 
temperature  or  sunshine,  prove  beneficial  to  one  patient  by 
stimulating  appetite,  digestion  and  assimilation.  It  may  be 
unavailing  to  another  because  some  factor,  it  may  be  of  baro- 
metric pressure  or  humidity,  makes  demands  upon  his  circu- 
lation or  emunctories  beyond  their  power  of  response.  This 
so  disturbs  the  physiologic  balance  as  to  offset  the  other  ad- 
vantages of  easier  outdoor  life. 

As  I  am  now  asking  your  attention  only  to  the  general  prin- 
ciples controlling  the  selection  of  climate  for  the  pulmonary 
invalid,  it  is  unnecessary  to  go  into  a  detailed  discussion  of 
these  varied  physiologic  reactions.  I  state  very  briefly  only 
those  meteorologic  factors  of  climate  which  experience  has 
shown  to  directly  influence  and  be  most  conducive  to  improve- 
ment in  pulmonary  tuberculosis. 

1.  Moderate  or  fairly  high  altitude.  Such  elevation,  be- 
sides giving  greater  diathermance  to  the  air  and  stronger  sun- 
shine, has  a  direct  effect  on  hemopoiesis,  promptly  and  de- 
cidedly increasing  the  formation  of  red  corpuscles. 

2.  Temperature. — Cool  climates  are  definitely  conducive  to 
nutritional  improvement.  Almost  without  exception  patients 
make  their  best  gain  during  the  cold  months.  In  southern  lat- 
itudes elevation  aids  in  securing  this  cooler  climate. 

A  moderate  daily  range  of  temperature  is  desirable,  as  is  a 
reasonably  well  marked  annual  range.  Both  give  variety  and 
stimulate  circulatory  action.  Sudden,  violent  or  long  con- 
tinued variations  from  the  mean  are  to  be  avoided,  as  they 
tax  the  patient's  physiologic  response  and  may  interrupt  the 
routine  of  his  outdoor  life. 

3.  Sunshine. — The  value  and  results  obtainable  from  helio- 
therapy have  been  most  astoundingly  shown  by  Rollier  in  his 
clinic.  The  more  abundant  and  continuous  the  sunshine,  the 
better  available  is  this  valuable  means  of  cure.  The  dosage 
must  be  carefully  controlled,  for  direct  sunlight,  especially 
in  high  altitudes,  is  a  powerful  force  not  without  capacity  for 
harm.  A  climate  of  strong,  continuous  sunshine  makes  feasi- 
ble an  uninterrupted  schedule  of  treatment. 
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4.  Humidity. — The  actual  and  especially  the  relative  humid- 
ity of  the  air  is  perhaps  the  most  important  single  factor  in 
our  comfort  out  of  doors.  It  has  most  to  do  with  the  rate  of 
heat  loss  from  the  body  surface  and  with  our  endurance  of 
the  extremes  of  heat  and  cold.  The  drier  the  air  the  better 
each  is  borne,  and  the  more  enhanced  the  value  of  the  direct 
sunlight. 

5.  Precipitation. — The  important  desiderata  are  a  low  an- 
nual rainfall  and  a  reasonably  even  distribution  of  it  through 
the  year,  so  that  the  hot  days  of  summer  may  be  refreshed 
by  short  showers,  and  the  rain  or  snowfall  of  winter  be  not 
too  frequent  or  too  long  continued. 

6.  Wind. — A  moderate  regular  movement  of  the  air  is  most 
desirable  for  its  effect  on  the  cutaneous  systems,  both  nervous 
and  circulatory.  It  is  the  movement  of  the  air  upon  the  skin 
which  stimulates  and  gives  the  exhilaration  so  associated  with 
fresh  air. 

To  be  shunned  are  frequent,  violent  or  long  continued 
heavy  winds,  especially  in  the  cold  of  winter  or  during  seasons 
of  high  humidity.  Equally  is  the  close  association  of  high 
wind  with  great  dryness  and  dust  an  evil  partnership  for  dis- 
comfort and  harm. 

How  does  climate  help  the  patient  with  laryngeal  tuber- 
culosis, and  what  choice  of  meteorologic  components  is  desira- 
ble in  his  case? 

Tuberculosis  of  the  larynx  responds  only  in  a  general  way 
and  to  a  slight  degree  to  the  increased  vitality  induced  by 
outdoor  life  and  nutrition.  The  local  laryngeal  lesion  is  less 
directly  affected  than  pulmonary  tubercle  by  these  factors. 
Its  arrest  is  more  dependent  on  the  third  member  of  the  phys- 
iologic triad,  rest. 

Under  the  establishment  and  maintenance  of  complete  rest 
the  prognosis  of  laryngeal  tuberculosis  is  much  better  than 
popularly  believed.  This  complete  rest,  incomparably  the  most 
important  part  of  the  treatment  we  can  bring  to  bear,  is  cu- 
riously difficult  to  secure. 

The  first,  the  most  effective  means  to  this  end.  the  hardest 
to  obtain,  is  silence,  the  absolute  avoidance  of  all  phonation. 
I  need  not  enlarge  upon  this  statement  before  the  Laryngo- 
logical  Association,  but  I  do  wish  to  put  the  whole  weight  of 
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my  professional  experience  into  urging  you  to  impress  upon 
your  patients  and  your  pupils  an  appreciation  of  its  importance 
and  value  as  a  working  therapeutic  fact  and  not  a  theory  only. 

Xext  in  value  to  silence  in  securing  the  fullest  rest  to  the 
larynx  is  the  abolition,  reduction  or  control  of  cough,  from 
whatever  source  it  arises. 

The  cough  of  infraglottic  origin^  rising  from  the  pulmonary 
disease,  will  lessen  with  the  improvement  in  that  lesion. 

Climate,  as  I  have  shown,  is  a  valuable  aid  in  securing  that 
arrest  and  often  gives  surprisingly  prompt  results  in  diminish- 
ing the  cough.  The  local  laryngeal  irritation,  most  soothed 
by  rest,  may  occasionally  need  local  sedative  applications.  It 
is,  however,  to  a  considerable  degree  affected  by  atmospheric 
conditions  presently  to  be  mentioned,  the  control  of  which  may 
greatly  assuage  the  patient's  discomfort. 

The  supralaryngeal  cough  caused  by  nasal,  and  especially 
pharyngeal  trouble,  is  a  factor  of  great  importance  in  its  wear 
upon  the  patient.  From  my  observations  it  is  not  sufficiently 
appreciated  or  given  enough  detailed  care.  Even  in  purely 
pulmonary  tuberculosis  no  small  fraction  of  the  most  annoying 
cough  is  alleviated  by  proper  and  painstaking  care  of  the 
catarrhal  or  obstructive  congestion  of  the  upper  respiratory 
area.  In  laryngeal  tuberculosis  the  cough  from  these  sources 
is  especially  harmful,  for  it  remains  always  a  nonproductive, 
unnecessary  cough  of  purely  mechanical  violence. 

Now,  it  is  in  helping  control  and  lessen  the  cough  arising 
from  the  nose,  the  pharynx  and  the  glottis  that  certain  climatic 
factors  play  a  definite  and  direct  part.  So  important  and  so 
readily  demonstrated  is  this  role  that  the  presence  of  a  tuber- 
cular laryngeal  lesion  calls  for  especial  consideration  of  them 
in  the  choice  of  climate.  The  later  development  of  a  laryn- 
geal tuberculosis  may  make  for  the  first  time  a  change  of 
climate  advisable. 

A  patient  with  laryngeal  tuberculosis  does  -not  endure  well 
excessive  heat  or  cold.  Such  patients  are  prone  to  loss  of 
appetite  and  poor  nutritional  balance,  even  before  any  pain  on 
swallowing  has  occurred.  This  early  loss  of  weight  and  the 
frequent  accompanying  anemia  is  out  of  proportion  to  the 
added  amount  of  tubercular  disease. 

I   believe  it  is  the  result  of  anxiety,  discouragement  and 
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fear  born  of  the  knowledge  and  constant  evidence  of  this  com- 
plication.  Consequently  any  added  cause  for  poor  appetite 
and  assimilation,  such  as  heat  or  humid  weather,  is  to  be 
avoided. 

Equally  do  such  patients  suffer  from  great  cold,  especially 
at  night,  and  the  irritation  from  breathing  very  cold  air  may 
excite  so  much  cough  as  to  prevent  sleeping  out.  Thus  one 
of  the  most  valuable  opportunities  for  combining  fresh  air  and 
rest  will  be  lost.  Even  though  the  daytime  cold  is  modified 
by  bright  sunshine,  very  cold  nights  or  too  wide  a  diurnal 
range  in  temperature  are  to  be  avoided.  For  these  reasons 
it  may  be  advisable  for  a  patient  who  can  afford  it  to  make  a 
winter  sojourn  in  a  more  southern,  warmer  station  and  change 
to  a  cooler,  more  bracing  region  in  the  summer  months. 

Abrupt  or  marked  change  in  the  temperature  of  the  respired 
air  readily  induces  cough,  as  we  well  know.  Climates  char- 
acterized by  such  sudden  or  frequent  changes  are  to  be  avoided. 

Damp  air,  especially  if  at  all  cold  or  in  motion,  is  an  imme- 
diate excitant  of  cough  to  an  inflamed  larynx  or  sensitive  rhino- 
pharynx.  Therefore  the  greatest  benefit  will  accrue  to  the 
patient  in  a  mild,  equable  climate,  with  a  dry  air,  low  relative 
humidity  and  long  periods  without  wet  weather,  one,  too,  in 
which  the  precipitation  is  fairly  evenly  distributed  in  short 
downfalls  rather  than  in  a  prolonged  rainy  season. 

Strong  winds  and  dusty  air  are  sedulously  to  be  avoided. 
Frequently  in  the  same  region  of  generally  similar  climatic 
conditions  one  locality  will  have  a  topography  yielding  shelter 
from  the  prevailing  wind.  It  will  so  be  entirely  suitable,  while 
a  station  near  at  hand  not  so  protected  is  undesirable. 

Such  local  details  are  important  to  consider,  even  after  the 
general  problem  has  been  settled.  Indeed  the  whole  success 
in  the  cure  of  laryngeal  tuberculosis  is  a  matter  of  apprecia- 
tion of,  and  enforcing  attention  to  detail. 

In  this  connection  may  I  add  a  word,  even  if  it  seem  a 
criticism  ?  Too  often  we  see  patients  sent  long  distances  from 
home  at  a  sacrificing  cost  to  gain  the  advantage  of  a  better 
climate  for  living  out  of  doors,  who,  because  of  a  laryngeal 
lesion,  take  frequent  or  even  daily  trips  to  the  physician's 
office.  There  they  sit  in  a  crowded,  often  poorly  ventilated 
room  waiting  their  turn  for  local  applications.     This  travel 
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and  waiting  is  undertaken  frequently  when  the  exertion  in- 
volved or  presence  of  fever  should  forbid  should  conduct. 
Any  such  patient  with  acute  laryngeal  tuberculosis  which  needs 
regular  treatment  should  be  cared  for  at  home.  If  the  laryn- 
gologist  cannot  give  the  time  for  such  visits  the  patient  will 
be  best  placed  in  a  sanatorium  where  the  means  for  local  treat- 
ment are  at  hand,  and  where  he  does  not  have  to  pass  his 
waiting  time  indoors  rereading  a  last  year's  copy  of  Outdoor 
Life. 

These  briefly  are  the  principles  underlying  the  use  of  cli- 
mate in  the  cure  of  laryngeal  tuberculosis. 

There  is  no  specific  climate  for  tubercvilosis. 

The  disease  may  heal  in  any  climate. 

Some  climates,  however,  oflfer  the  patient  an  incomparably 
better  opportunity  to  make  full  use  of  the  three  requisites  for 
cure:  an  outdoor  life,  increased  nutrition,  physiologic  rest. 

Laryngeal  tuberculosis  does  not  require  a  climate  essentially 
different  from  that  for  pulmonary  disease. 

It  does  benefit,  however,  from  attention  to  details.  These 
are  care  in  selecting  a  milder  climate  without  extremes  of  heat 
or  cold,  especially  the  latter ;  freedom  from  frequent  sudden 
changes  of  temperature,  damp  air,  particularly  in  winter,  high 
winds,  and  dust. 

A  careful  consideration  of  the  balance  between  the  patient's 
needs,  his  means  and  the  reasonable  advantage  to  be  gained 
from  a  change  in  surroundings  is  necessary  to^  avoid  disap- 
pointment or  disaster.  To  make  a  correct  selection  the  physi- 
cian must  understand  the  climatic  characteristics  of  both  the 
home  and  the  contemplated  resort.  He  must  have  an  accurate 
knowledge  of  and  an  interest  in  meteorologic  statistics  and  be 
able  to  interpret  them  properly  in  terms  of  physiologic  eflfect 
upon  the  patient. 

Future  advance  in  the  best  utilization  of  climate  will  come 
with  a  greater  appreciation  of  the  fact  that  the  physical  modal- 
ities of  temperature,  humidity,  sunlight,  wind  and  barometric 
pressure  are  real  and  definite  in  their  action.  The  more  com- 
plete our  study  and  knowledge  of  the  physiologic  response 
which  they  demand  from  a  patient  the  better  use  we  shall  be 
able  to  make  of  these  climatic  components  in  the  environment 
we  select  for  the  invalids  who  seek  our  counsel  or  depend  upon 
our   care. 


THE  TREATMENT  OF  TUBERCULOUS  LARYNGITIS 
BY  SUSPENSION  LARYNGOSCOPY.* 

By  L.  W.  Dean,  M.  D., 

Iowa  City. 

In  discussing  the  question  of  the  treatment  of  tuberculous 
laryngitis  by  suspension  laryngoscopy  I  shall  speak  of  this 
procedure  only  as  it  applies  to  my  own  work,  I  realize  full  well 
that  while  I  am  able  to  do  my  very  best  work  with  the  larynx 
exposed  by  suspension,  some  others  more  accustomed  to  ex- 
pose the  larynx  for  endolaryngeal  operations  in  a  different 
way  can  do  work  equally  well  and  with  just  as  favorable  re- 
sults. I  am  fully  convinced  that  each  of  us  should  perform 
endolaryngeal  operations  by  the  method  with  which  we  are 
most  expert. 

Using  proper  precautions,  endolaryngeal  operations  may  be 
performed  upon  the  tuberculous  larynx  by  suspension  without 
detriment  to  a  coexisting  quiescent  pulmonary  condition.  At 
least,  the  lung  experts  who  keep  our  patients  under  observa- 
tion cannot  detect  deleterious  results. 

During  the  earlier  third  of  my  laryngologic  career  I  oper- 
ated my  cases  of  tuberculous  laryngitis  by  indirect  laryngo- 
scopy ;  and  during  the  latter  third  by  suspension  lar}mgoscopy 
and  direct  laryngoscopy.  It  is  certain  that  during  the  middle 
third  results  secured  were  much  better  than  those  of  the  first, 
and  those  secured  during  the  latter  third  are  much  better 
than  the  results  of  treatment  during  the  second  period.  This 
improvement  in  results  is  not  entirely  due  to  a  change  in  the 
method  of  doing  the  endolaryngeal  work.  However,  suspen- 
sion laryngoscopy  helped  very  much. 

One-half  of  our  cases  today  receiving  galvanopuncture, 
curettage,  etc.,  have  the  work  done  by  direct  laryngoscopy. 
In  my  hands  these  patients  .do  not  get  as  good  results  as  those 

*Read  before  the  forty-third  annual  congress  of  the  American 
Laryngological  Association,  Atlantic  City,  N.  J.,  May  30,  1921. 
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that  are  suspended.  It  is  quite  impossible  for  me  to  do  as  ac- 
curate work  by  direct  laryngoscopy  as  by  suspension.  I  have 
done  many  more  endolaryngeal  operations  by  the  direct  method 
than  by  suspension.  I  cannot  place  my  cautery  or  knife  as 
accurately  by  the  former  as  by  the  latter  method,  neither  can 
I  protect  the  larynx  so  well  from  the  cautery  point.  As  to 
whether  the  patient  is  to  be  suspended  or  treated  by  direct 
larj'ngoscopy  we  will  discuss  later. 

Unless  there  is  some  contraindication  to  its  use,  suspen- 
sion lar}-ngoscopy  is  to  me  the  procedure  of  choice  for  endo- 
laryngeal operations  on  the  tuberculous  Iar}mx.  The  well 
illuminated  larynx  is  thoroughly  exposed.  Both  hands  of  the 
operator  are  free.  He  may  have  in  one  hand  a  spatula  to 
expose  better  or  to  protect  a  certain  area  in  the  larynx,  and  in 
the  other  his  galvanocautery  point,  punch  or  curette.  He  is 
at  liberty  to  turn  to  his  instrument  table  and  select,  if  neces- 
sary, a  different  instrument  without  interfering  with  his  work. 
He  may  take  in  his  left  hand  a  laryngeal  speculum  and  expose 
the  upper  end  of  the  trachea,  the  anterior  commissure  or  the 
interarytenoid  space,  leaving  his  right  hand  free  for  operative 
work  on  the  part  exposed.  There  is  no  hurry.  I  frequently 
demonstrate  the  patient  to  sixteen  students  without  the  patient 
objecting.  If  there  is  any  inconvenience  from  the  suspension 
it  is  during  the  first  few  minutes.  The  patient  who  is  sus- 
pended the  first  time  may  feel  that  he  is  suffocating.  The 
tuberculous  case  is  particularly  favorable  for  suspension.  The 
emaciated  neck  makes  the  procedure  a  very  easy  one. 

Suspension  laryngoscopy  in  laryngeal  tuberculosis  is  indi- 
cated only  in  children  old  enough  to  be  controlled  and  in 
adults.  The  use  of  a  general  anesthetic  in  this  class  of  cases 
should  not  be  considered.  This  prevents  suspension  laryngo- 
scopy with  young  children.  The  work  is  done  under  local 
anesthesia.  There  is  no  excuse  for  loosening  teeth.  I  fre- 
quently attach  the  tooth  clips  to  a  dental  bridge,  using  a  lead 
protector.  There  should  not  be  the  slightest  danger  of  jaw 
fracture.  The  patient  should  be  rapidly  suspended,  using 
every  precaution  for  the  patient's  comfort.  To  get  a  good 
view  it  is  not  necessary  to  separate  the  jaws  widely.  Separat- 
ing the  jaws  too  widely  may  add  to  the  patient's  discomfort. 
It  is  not  always  necessary  or  advisable  to  bring  the  anterior 
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commissure  into  view.  It  is  never  necessary  to  riase  the  pa- 
tient's head  from  the  table.  Once  suspended  there  is  no  rea- 
son for  hurrying  with  the  patient. 

The  anesthesia :  Morphin  34  grain,  atropin  1/120  gr.,  is 
given  twenty  minutes  preceding  the  operation.  Ten  per  cent 
cocain  is  apphed  to  the  epiglottis  and  larynx,  using  a  cotton 
swab.  The  swab  is  held  in  contact  with  the  epiglottis  and  cords 
until  all  tendency  to  gagging  disappears. 

Immediately  following  the  operation  the  patient  is  placed 
in  a  croup  tent  for  six  hours.  We  have  never  had  a  post- 
operative edema  or  hemorrhage  of  any  consequence  following 
the  removal  of  the  epiglottis  of  endolaryngeal  operation  on 
a  tuberculous  larynx  by  suspension.  We  have  had  marked 
edema  following  endolaryngeal  operations  by  the  direct  meth- 
od and  hemorrhage  following  the  remova  lof  the  epiglottis 
without  suspension.  Suspension  prevents  these  sequelae  by 
permitting  of  exact  incision  and  cauterization  when  operating 
in  the  larynx  and  so  thoroughly  exposes  bleeding  points  that 
they  may  be  properly  handled. 

For  amputating  the  epiglottis  suspension  laryngoscopy  is 
the  procedure  of  choice.  Under  local  anesthesia,  using  the 
short  Lynch  tongue  spatula,  the  epiglottis  is  distinctly  ex- 
posed. It  is  grasped  with  a  tenaculum  forcep  and,  using  a 
Lynch  knife,  cleanly  severed  at  its  base.  I  have  not  noted 
any  iMmorrhage  of  importance  following  this  procedure.  It 
requifes  but  a  short  time. 

Sometimes  the  shortest  laryngeal  spatula  is  too  long.  I 
then  substitute  the  long  clips  used  by  Lynch  with  his  tooth 
plate  for  the  short  clips.  This  brings  the  spatula  forward  on 
the  tongue  and  gives  a  better  exposure.  This  is  more  often 
necessary  when  working  on  the  lingual  tonsil  by  suspension. 

It  is  not  within  the  province  of  this  paper  to  discuss  the 
indications  for  endolaryngeal  surgery  in  tuberculous  laryn- 
gitis. 

I  will  try  to  outline  my  conception  of  the  conditions  under 
which  suspension  laryngoscopy  should  be  used  and  try  to  in- 
dicate the  class  of  cases  in  which  it  has  seemed  to  us  to  be 
particularly  beneficial. 

From  July,  1919,  to  April  5,  1921,  we  had  in  our  service 
143  cases  of  tuberculosis  of  the  larynx.     Seventy-three  re- 
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ceived  operative  treatment,  2)7  were  operated  upon  by  direct 
laryngoscopy,  and  36  by  suspension.  Dr.  Scarborough,  who 
is  in  charge  of  these  cases,  reports  of  those  suspended  all  but 
a  few  secured  improvement,  most  of  them  marked  improve- 
ment, and  a  considerable  number  apparently  recovered.  The 
2>7  cases  are  those  who  never  were  operated  endolaryngo- 
scopically  except  by  the  direct  method.  If  we  would  compare 
the  number  of  endolaryngeal  procedures  by  direct  laryngo- 
scopy with  those  by  suspension  in  the  forty  or  more  cases  of 
laryngeal  tuberculosis  that  we  have  under  our  care  we  would 
find  that  the  number  of  operations  by  direct  method  would  be 
several  times  greater  than  that  by  suspension.  Included  in 
the  36  cases  ssupended  are  all  cases  who  had  suspension  per- 
haps only  once.  Most  of  our  cases  have  work  done  on  the 
larynges  by  direct  laryngoscopy  before  the  pulmonary  expert 
considers  them  sufficiently  quiescent  for  suspension  laryngo- 
scopy. After  the  first  suspension  most  patients  tell  me  that  the 
suspension  is  not  particularly  disagreeable.  Some  patients 
seem  always  to  have  much  subjective  discomfort.  As  long  as 
there  is  no  pulmonary  or  systemic  reaction  we  are  not  con- 
cerned with  this.  Suspension  laryngoscopy,  at  least  the  first 
time  it  is  used,  is  a  decided  strain  on  most  patients,  and  there 
is  greater  chance  of  a  reaction  following  its  use  than  that  of 
direct  laryngoscopy.  The  decision  as  to  whether  the  operation 
is  to  be  performed  by  direct  laryngoscopy  or  suspension  is 
made  by  the  pulmonary  expert.  He  approves  of  suspension 
for  those  cases  who  can  have  the  endolaryngeal  work  done  in 
this  way  without  much  risk  of  a  reaction.  The  suspension  m 
our  hands  gives  the  best  results,  and  if  it  can  be  used  without 
detriment  to  the  patient  it  is  the  method  of  choice.  It  is  par- 
ticularly desirable  to  suspend  those  cases  needing  cutting  and 
curetting  operations. 

Early  in  our  work  several  cases  had  reactions  lasting  for 
several  days.  Dr.  Scarborough  tells  me  these  were  of  no  im- 
portance and  that  no  case  has  had  a  serious  setback  because  of 
suspension.  During  the  last  year  the  reactions  following  sus- 
pension have  been  eliminated  almost  completely  if  not  com- 
pletely by  a  more  careful  supervision  of  the  cases.  A  few 
days  ago,  because  of  rather  indefinite  indications  that  one  of 
our  cases  was  not  doing  well,  the  patient  was  not  suspended. 
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wShe  had  a  marked  relapse.     If  she  had  been  suspended  this 
would  have  been  charged  to  the  operation. 

Not  only  are  the  cases  watched  and  studied  carefully  before 
and  after  suspension  by  the  pulmonary  expert,  but  the  laryn- 
gologist  gives  the  larynx  very  careful  study.  Three  days  after 
the  operation  on  the  larynx  I  go  over  my  cases  very  carefully, 
noting  just  what  has  been  the  result  of  cautery  or  curettage. 
Then  repeated  careful  examinations  are  made  once  a  week. 
The  frequency  of  suspension  depends  upon  the  needs  of  the 
larynx.  Occasionally  we  have  a  case  when  galvanocautery  is 
used  under  suspension  every  two  weeks.  These  cases  are 
usually  ones  that  are  discharged  from  the  sanitarium  whose 
larynges  are  scarred,  the  result  of  previous  operations  and  the 
healing  process  and  who  have  returned  for  cauterization  of 
suspicious  small  areas  in  the  larynx. 

The  patients  upon  whom  we  do  suspension  laryngoscopy 
are  the  favorable  cases.  So  many  of  them  do  well  that  we 
keep  them  together.  Those  who  do  well  help  the  others  in 
carrying  out  their  long  period  of  treatment. 

The  first  essential  thing  in  treating  laryngeal  tuberculosis 
by  suspension  laryngoscopy  is  to  have  the  patient  under  the 
supervision  of  a  pulmonary  expert  who  has  authority  to  say 
this  patient  shall  or  shall  not  be  suspended.  Only  by  such  a 
procedure  can  serious  results  be  prevented.  I  never  recom- 
mend treatment  by  suspension.  I  do  advise  it  if  the  pul- 
monary expert  thinks  best.  The  patient  must  be  examined 
and  approved  of  by  the  pulmonary  expert  each  time  the  pa- 
tient is  suspended.  He  must  be  watched  carefully  after  each 
suspension.  At  times  I  find  that  so  far  as  the  laryngeal  pic- 
ture is  concerned  that  six  or  eight  cases  should  be  suspended 
the  next  day.  Frequently  only  one  or  two  appear  for  the 
work.  The  pulmonary  expert  has  not  approved  of  the  work 
being  done  at  this  time.  Later  when  conditions  are  favorable 
the  patient  is  sent  for  the  endolaryngeal  work  under  suspen- 
sion. 

Our  tuberculous  laryngitis  cases  are  divided  into  four 
classes  for  treatment :  First,  those  who  remain  in  bed  and 
receive  only  the  simple  medication ;  second,  those  who  may  sit 
up  and  have  applied  to  the  larynx  mild  astringents  and  anti- 
septics ;  third,  those  who  receive  rapid  endolaryngeal  surgical 
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procedures  by  direct  larj^ngoscopy ;  and  lastly  those  who  are 
operated  upon  under  suspension.  The  pulmonary  expert  hav- 
ing before  him  the  laryngologist's  findings  decides  in  which 
class  the  case  belongs.  He  decides  whether  or  not  the  patient 
is  in  condition  to  have  the  very  careful  work  done  in  his 
larynx  which  is  so  beneficial  and  which  can  best  be  done  by 
suspension  laryngoscopy.  Excepting  the  cases  for  removal  of 
the  epiglottis  all  cases  suspended  have  quiescent  pulmonary 
conditions.  The  endolaryngeal  procedures  used  by  direct 
laryngoscopy  are  not  so  extensive  as  those  done  in  the 
quiescent  cases  under  suspension.  Excepting  an  occasional 
case  whose  pulmonary  condition  is  such  as  to  allow  them 
to  go  home  they  are  all  in  the  sanitarium  under  the  super- 
vision of  a  pulmonary  expert  as  long  as  the  latter  considers 
it  advisable. 

While  suspension  laryngoscopy  seems  to  me  to  be  the  ideal 
condition  for  the  performance  of  endolarj^ngeal  operations  in 
cases  with  quiescent  pulmonary  conditions,  it  is  particularly 
adapted  to  the  treatment  of  superficial  tuberculous  ulceration 
of  the  trachea.  If  these  ulcerations  are  high  up,  using  the 
laryngeal  spatula  these  cases  may  be  readily  cauterized.  If 
situated  low  down  in  the  trachea  a  tracheoscope  may  be  passed 
under  suspension  and  proper  treatment  instituted. 


LI. 


GENERAL  MEASURES   IX  THE  TREATMENT   OF 
LARYNGEAL  TUBERCULOSIS. 

By  Lawrasox  Brown,  j\I.  D., 

Saraxac  Lake,  N.  Y. 

My  appearance  before  you  today  must  recall  to  your  minds 
the  opening  sentences  of  one  of  Cicero's  orations  against 
Cataline.  My  temerity  in  accepting  the  invitation  of  your 
secretary  was  brought  about  by  the  fact  that  some  laryngolo- 
gists,  none  of  whom  I  believe  is  a  member  of  this  society, 
seem  to  consider  tuberculosis  of  the  larynx  a  local  disease  and 
to  treat  it  accordingly. 

While  tuberculous  laryngitis  is  rare  in  children  and  more 
often  found  at  autopsy,  it  occurs  in  about  25  per  cent  or  more 
of  adults  with  pulmonary  tuberculosis,  slightly  more  in  men 
than  in  women,  and  next  to  tuberculous  enteritis  and  colitis 
is  the  most  frequent  complication  of  pulmonary  tuberculosis, 
due  most  likely  to  direct  infection  of  the  part  by  the  sputum. 
Even  early  cases,  cases  in  the  incipient  or  minimal  stage,  are 
not  spared  (12  per  cent),  but  as  the  pulmonary  disease  pro- 
gresses the  laryngeal  complication  becomes  more  frequent 
(moderately  advanced,  26  per  cent ;  far  advanced,  45  per  cent). 
The  importance  then  of  a  complication  so  frequently  seen 
among  patients  with  pulmonary  tuberculosis  cannot  be  exag- 
gerated. 

Laryngeal  tuberculosis  is  rarely  if  ever  a  primary  disease, 
a  statement  with  which  I  am  sure  many  of  you  will  agree. 
I  am  familiar  with  Donellan's  paper  (Transactions  seventh 
annual  meeting  American  Laryngological,  Rhinological  and 
Otological  Society,  1901,  page  277^,  in  which  he  attempts  to 
prove  that  primary  laryngeal  tuberculosis  is  not  so  rare  as  it 
is  usually  considered.  He  has  collected  many  cases  which  he 
says  had  the  first  symptoms  of  tuberculosis  from  the  larynx. 
The  lungs  were  normal,  as  experts  could  detect  no  changes. 


TREATMENT  OF  LARYNGEAL  TUBERCULOSIS.  905 

Today  since  the  X-rays  have  been  widely  used  in  puhnonary 
disease  we  know  that  such  evidence — i.  e.,  the  usual  physical 
examination — alone,  is  worthy  of  slight  consideration.  He 
quotes  two  cases  with  autopsies,  one  of  which  had  an  old 
diffuse  tuberculous  laryngitis,  had  "recent  granulations  in  one 
apex,''  and  the  second,  described  by  B.  Frankel  (D.  I\I.  W., 
1886,  page  490),  had  ulcerative  tuberculous  laryngitis  for  five 
years  v/ith  tubercle  bacilli  in  the  sputum  and  normal  lungs  at 
autopsy.  Birkett  (Osier  &  McCrae's  System,  Vol.  Ill,  page 
630)  says  but  three  cases  have  been  described  (Demme, 
Pogrebenski  &  Orth).  So  if  it  is  in  practically  every  instance 
secondary  to  tuberculosis  elsewhere,  usually  pulmonary,  as 
seems  most  probable,  the  problem  is  not  the  treatment  of  a  lar- 
yngitis alone  any  more  than  the  problem  of  typhoid  fever  is  the 
treatment  of  a  diarrhea  alone.  In  both  diseases  these  manifes- 
tations may  thrust  themselves  upon  our  notice,  demanding  em- 
phatically treatment — treatment,  however,  which  may  prove  of 
little  avail  unless  general  treatment  is  enforced. 

The  general  treatment  of  tuberculosis  is  the  same,  no  mat- 
ter what  organ  is  involved.  At  the  risk  of  repeating  what  is 
very  well  known  to  all  of  you,  I  would  like  to  stress  a  few 
points  concerned  in  the  general  treatment  of  laryngeal  tuber- 
culosis. Some  twenty  years  ago  we  refused  all  patients  with 
laryngeal  tuberculosis  at  the  Trudeau  Sanatorium,  for  we  felt 
the  prognosis  was  bad,  and  with  the  treatment  we  used  at  that 
time  it  was  nearly  always  fatal.  More  recently,  however,  we  have 
not  hesitated  to  admit  patients  with  laryngeal  tuberculosis, 
provided,  of  course,  that  it  was  not  too  extensive  and  that  they 
were  otherwise  eligible.  Our  results  have  been  very  satisfac- 
tory. We  are  no  more  laryngologists  today  than  we  were 
then,  but  one  vital  essential  in  the  treatment  of  tuberculosis 
has  become,  if  I  may  so  express  it,  part  of  us.  I  refer  to 
rest.  Today,  to  use  his  expression,  we  put  the  patient  on 
silence  and  give  the  larynx  absolute  rest,  except  for  such 
movement  as  occurs  in  breathing,  swallowing  and  coughing. 
We  forbid  whispering,  whistling  and  every  other  use  of  the 
larynx.  The  results  from  this  absolute  rest  are  just  as  striking 
as  they  are  in  the  case  of  tuberculosis  of  the  knee,  of  the  hip, 
of  the  spine  or  indeed  of  any  other  organ  that  can  be  given 
nearly  100  per  cent  of  functional  rest.     I  have  been  struck  by 


906  LAWRASON    BROWN. 

the  fact  that  few  patients  who  fell  under  my  care  had  been 
kept  silent.  I  have  wondered  if  it  were  not  due  to  a  mistaken 
kindness  on  the  part  of  some  physicians  who  knew  but  who 
thought  it  almost  cruel  to  use  such  drastic  measures.  I  can 
assure  you  that  while  it  is  hard  it  is  far  from  unbearable,  for 
I  myself  have  used  a  pad  and  pencil  and  uttered  no  sound  for 
six  weeks.  Having  done  this  myself,  I  have  not  the  slightest 
hesitation  in  demanding  it  from  my  patients,  and  it  is  always  a 
surprise  to  me  how  readily  they  agree  to  it  and  how  conscien- 
tiously many  of  them  carry  it  out.  This  method  has  changed 
our  entire  outlook  upon  the  prognosis  of  laryngeal  tuberculosis 
and,  in  the  more  slightly  affected,  recoveries  now  replace 
fatalities.  It  is  true,  of  course,  that  more  careful  examinations 
of  the  larynx  reveal  earlier  lesions,  which  are,  I  believe,  often 
prevented  from  progressing. 

Absolute  rest  recalls  that  in  pulmonary  tuberculosis  it  is  at 
times  necessary  to  put  a  lung  out  of  commission  by  collapsing 
it,  by  splinting  it,  so  to  speak,  with  air.  Absolute  rest  of  the 
larynx  can  probably  be  most  nearly  attained  by  performing 
tracheotomy  and  the  use  of  a  tube.  Dr.  Chevalier  Jackson 
(Trans,  tenth  annual  meeting  American  Laryngological,  Rhini- 
logical  and  Otological  Society,  1904,  page  123)  has  reported 
three  cases  of  laryngeal  tuberculosis,  supposed  to  be  primary, 
who  wore  tracheotomy  tubes  and  got  better.  In  the  vast  ma- 
jority of  cases  such  radical  measures  are  not  necessary,  and 
in  others  the  great  amount  of  pulmonary  secretion  would  cer- 
tainly prove  very  trying  and  the  results,  I  fear,  would  be  very 
uncertain. 

I  would  not  imply  that  you  do  not  advise  rest,  but  I  read 
in  articles  on  the  treatment  of  tuberculous  laryngitis  by  ex- 
cellent laryngologists  statements  such  as  this :  "Vocal  rest  is 
a  very  necessary  adjunct  to  the  successful  treatment  of  many 
cases  of  tuberculous  laryngitis."  *'\^ocal  rest"  may  mean  no 
singing,  no  shouting,  no  making  of  speeches,  but  as  much 
talking  as  the  patient  desires.  "The  patient  should  not  be 
permitted  to  use  his  voice,"  writes  another,  "except  in  the 
mildest  whisper,  and  even  this  should  be  restricted  in  amount." 
Rest  in  laryngeal  tuberculosis  should  be  defined  in  no  un- 
certain terms  and,  as  I  have  said,  should  be,  for  a  time  at 
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least,  absolute.  Put  a  card  on  the  head  of  the  bed  stating 
that  the  patient  is  on  silence  and  no  conversation  is  permitted, 
as  has  been  suggested  by  Robertson.  How  long  such  absolute 
rest  should  continue  must  depend  upon  how  the  lesion  pro- 
gresses. Lip  whispering,  than  ordinary  whispering,  next  an 
occasional  sentence  in  speaking  tones  is  the  method  of  pro- 
gression, but  singing,  shouting,  public  speaking,  should  be 
avoided  for  some  months  after  recovery. 

Personally  I  go  further  in  the  rest  treatment  and  do  not 
hesitate  to  put  my  patients  to  bed  for  six  weeks,  with  wide 
open  windows,  or  better  still,  upon  a  porch  during  the  day  and 
in  a  well  ventilated  room  at  night.  I  do  this  for  the  following 
reasons :  Pulmonary  tuberculosis  is  usually  present,  and  par- 
tial rest  of  the  lungs  as  much  as  is  possible  is  thus  effected. 
Cough,  which  may  injure  the  larynx  when  excessive,  is  better 
controlled  by  rest  in  bed  than  by  any  other  means,  for  reduc- 
tion of  the  number  of  the  respirations  means  lessened  irrita- 
tion of  the  irritable  lungs,  consequently  lessened  secretion,  and 
in  turn  lessened  cough,  and  so  less  sputum  flowing  over  the 
larynx. 

All  of  us  believe  in  the  conservation  of  natural  resources. 
The  conservation  of  our  bodily  forces  in  the  struggle  against 
any  chronic  disease  like  tuberculosis  is  far  more  important. 
Where  these  are  conserved  I  like  to  picture  to  myself  the  in- 
creased amount  of  antibodies  that  may  be  formed,  the  in- 
creased reactions  of  the  cells  about  the  focus  to  the  poison, 
the  increased  and  more  rapid  formation  of  scar  tissue.  If 
this  is  in  part  hypothetical,  we  do  know  that  fatigue  in  ani- 
mals lessens  resistance  and  decreases  antibody  formation. 

There  is  still  another  point  I  would  like  to  stress.  In 
chronic  disease,  and  especially  in  tuberculosis,  almost  any 
change  under  rational  conditions  benefits  the  patient.  The 
greatest  response  to  change  of  climate  occurs  in  the  first  few 
weeks,  and  for  this  reason  I  urge  all  of  my  patients  to  take 
advantage  of  it  by  remaining  at  rest,  usually  in  bed.  I  cannot 
help  feeling  that  if  patients  with  laryngeal  tuberculosis  were 
put  to  bed  and  kept  silent  at  home  at  the  very  onset  of  treat- 
ment, at  the  time  when  the  iron  of  response  is  hot  and  will 
yield  most  readily  to  the  hammer  of  advice  and  treatment,  the 
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tendency  toward  recovery  would  be  much  more  marked  and 
gratifying  than  it  is  at  times  today,  even  though  you  cannot 
change  his  c^uarters  and  must  be  satisfied  with  open  windows 
and  no  porch  in  his  usual  surroundings. 

Most  of  you,  I  am  sure,  will  agree  with  me  thai  recovery 
from  lar>'ngeal  tuberculosis  depends  in  most  instances  largely 
upon  the  condition  of  the  pulmonary  tuberculosis.  With  ad- 
vancing pulmonary  disease,  fever  and  poor  nutrition,  it  is 
difficult  to  promote  healing  in  a  tuberculous  larynx,  but  I  have 
seen  it  done  with  the  aid  of  the  electrocautery.  However,  the 
lungs  play  such  a  large  part  in  the  treatment  of  this  condition 
that  any  line  of  treatment  that  fails  to  consider  primarily  the 
lung  disease  may  in  the  end  result  in  the  loss  of  the  patient. 

This  period  of  rest  that  I  have  mentioned  gives  the  patient 
a  chance  to  readjust  his  ideas  and,  more  important  still,  affords 
him  an  opportunity  to  become  orientated  and  gives  us  a  chance 
to  educate  him  along  the  lines  he  must  follow  if  he  wishes 
to  recover.  As  soon  as  I  deem  it  advisable  I  put  him  on  exer- 
cise, for  a  good  general  condition  and  good  muscular  tone, 
which  has  greatly  increased  under  bed  rest  in  fresh  air,  are 
conducive  to  a  more  speedy  recovery. 

I  have  dwelt  upon  this  point,  for  I  have  thought  it  possible 
that  a  few  laryngologists  still  seemed  to  hold  to  the  idea  that 
local  treatment  was  the  important  thing.  I  do  not  believe  less 
in  suitable  local  treatment  but  more  in  local  and  general  rest, 
for  the  usual  hygienic  dietetic  treatment  properly  applied  with 
local  rest  will  cure  about  50  per  cent  of  all  early  cases. 

In  regard  to  local  treatment,  I  feel  that  the  laryngeal  drop- 
per, devised  by  Dr.  Yankauer  of  New  York,  is  not  yet  widely 
enough  known  and  used,  for  I  can  now  recall  only  one  or  two 
patients  who  have  come  to  me  with  lar}-ngeal  tuberculosis 
who  had  ever  previously  employed  it.  One  patient,  I  remem- 
ber, an  important  person,  had  a  laryngologist  or  his  assistant 
pay  her  two  visits  a  week  (at  $25.00  a  visit)  to  drop  argjTol 
into  her  larynx,  which  she  herself  learned  to  do  in  two  or 
three  days  with  the  lar}mgeal  dropper.  The  important  advan- 
tage of  this  dropper  is  the  fact  that  the  patient  can  remain 
quiet  and  at  home  and  apply  local  treatment  efficaciously. 
I  do  not  mean  to  imply  that  local  treatment  in  the  office  can 
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be  entirely  done  away  with,  but  to  see  a  poor,  weak  patient 
dragging  one  foot  after  another,  running  a  daily  temperature 
of  100  to  103  degrees,  coming  two  or  three  times  a  week  to 
the  physician's  office  to  have  his  throat  touched  with  lactic 
acid  or  formalin  or  some  other  solution,  however  much  tem- 
porary relief  it  gives,  is  to  me  a  sad  commentary  upon  the  art 
and  practice  of  medicine,  for  such  injurious  visits  should  not 
be  and  are  not  necessary.  I  realize  that  busy  men  cannot 
treat  these  patients  at  their  homes.  I  also  realize  that  they 
demand  treatment.  The  best  solution  of  the  problem  seems 
to  me  to  be  for  the  tuberculosis  specialist  to  acquire  sufficient 
knowledge  of  local  treatment  to  enable  him  to  carry  out  the 
directions  of  the  laryngologist  at  the  patient's  home. 

To  produce  rest  and  to  facilitate  swallowing,  freedom  from 
or  lessening  of  pain  is  necessary.  I  have  tried  injection  of 
alcohol  into  the  superior  laryngeal  nerve  with  some  success, 
but  the  respites  have  never  been  long.  I  have  not  tried  re- 
section of  this  nerve,  which  has  yielded  some  good  results. 
(See  Maver,  Ab.  Br.  Med.  Jr.,  1921,  I,  35;  also  W.  Kl.  W., 
1921,  Jan.  6th.) 

The  insufflation  of  anesthesin  or  orthoform  has  been  help- 
ful. In  these  cases  the  laryngeal  dropper  has  proved  a  god- 
send. Before  the  application  of  drugs  I  have  the  patient  thor- 
oughly rinse  or  wash  out  his  larynx  with  physiologic  salt  solu- 
tion. This  removes  in  great  part  the  tenacious  mucus  and 
permits  the  local  applications  to  reach  the  surface  of  the 
ulcer.  I  have  found  that  for  most  applications  the  dropper 
was  far  better  than  the  atomizer,  and  just  as  efficacious  as  the 
intratracheal  syringe  in  the  physician's  hands.  Further,  the 
patient  can  apply  the  drug  before  each  meal  and  whenever  the 
pain  becomes  excessive.  Menthol  (1  per  cent)  in  oil  is  an 
excellent  application  to  begin  the  method  upon,  for  if  the  pa- 
tient swallows  it  no  harm  is  done.  Then  stronger  solutions 
of  menthol,  emulsions  of  anesthesin,  or,  what  I  have  found  is 
best  of  all,  Freudenthal's  emulsion  of  orthoform  and  menthol, 
can  be  applied  as  necessary.  I  have  by  these  methods  been 
able  to  avoid  largely  cocain  with  its  disagreeable  after-results. 
In  a  few  cases  I  have  not  hesitated  to  use  morphin  hypoder- 
matically  when  necessary. 
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The  apparently  marked  benefit  produced  in  intestinal  tuber- 
culosis by  the  ultraviolet  rays,  or  at  least  by  some  factor  con- 
cerned in  the  treatment,  have  encouraged  us  in  their  use  in 
laryngeal  tuberculosis,  for  it  can  be  administered  in  the  pa- 
tient's home.  Some  have  devised  special  lamps  for  applica- 
tion of  these  rays  directly  to  the  larynx,  feeling  that  they  would 
act  like  the  sun  rays,  which  I  understand  have  been  so  suc- 
cessfully employed  in  Colorado.  I  have  used  natural  helio- 
therapy in  five  cases  and  have  had  excellent  results  in  two, 
though  two  were  too  far  advanced  to  hope  for  any  benefit. 
On  the  other  side,  in  two  patients  with  chronic  disease,  gen- 
eral radiation  was  employed  and  excellent  results  obtained. 
I  have  used  ultraviolet  rays  from  a  mercury  vapor  quartz 
lamp,  but  excellent  results  have  been  obtained  (by  Blegood) 
with  the  use  of  arc  lamps,  which  give  off  much  violet  ray. 

More  recently  I  have  been  interested  in  the  use  of  a  thin 
solution  of  gelatin,  suggested  by  ^Ir.  Petroft'  from  his  studies 
in  physical  chemistry.  He  afterwards  placed  in  our  hands  a 
strongly  immune  serum  (sheep  or  goat).  Spraying  the  larynx 
with  these  substances  apparently  aft'orded  a  few  patients 
marked  relief,  but  in  others  was  of  little  avail. 

Laryngeal  tuberculosis  has  long  been  looked  upon  as  a  con- 
traindication to  pregnancy,  for  when  this  condition  occurs  the 
larynx,  if  at  all  seriously  affected,  often  quickly  grows  worse. 
In  such  cases  I  should  not  hesitate  to  advise  abortion  in  the 
first  three  months  of  pregnancy,  but  after  this  time  little  bene- 
fit can  be  hoped  for  from  the  operation.  Students  of  tubercu- 
losis are  not  yet  agreed  upon  the  causes  of  the  bad  effects  in 
many  instances  of  pregnancy  and  labor  upon  pulmonary  and 
laryngeal   tuberculosis. 

In  conclusion,  I  would  like  to  state  my  views  as  follows : 

About  100,000  persons  die  from  pulmonary  tuberculosis  in 
the  United  States  every  year.  At  least  40  to  50  per  cent  of 
these  have  some  laryngeal  tuberculosis.  If  patients  live  on  the 
average  about  three  years,  there  must  be  300,000  patients  in 
the  United  States,  of  whom  25  to  50  per  cent  have  laryngeal 
tuberculosis.  In  other  words,  about  100.000  have  laryngeal 
tuberculosis.  Many  of  these  are  people  with  slight  or  no  means. 
Treatment  of  their  throat  condition  must  in  large  part  devolve 
upon  the  medical  men  doing  tuberculosis  work.     They   feel 
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their  shortcomings  and  are  eager  to  turn  to  you  for  help.  But 
when  they  see  a  patient  with  a  high  fever  dragged  to  a  laryn- 
gologic  dispensary,  which  they  know  is  wrong,  they  realize 
that  they  or  someone  else  has  erred.  You  gentlemen  can 
help  solve  this  problem,  for  it  is  yours  and  ours.  We  cannot 
do  so  alone,  and  I  venture  to  say  that  you  cannot  do  so  alone 
either.  The  tuberculosis  specialist  must  direct  the  general 
treatment  and  will  be,  I  am  sure,  for  a  long  time  to  come  the 
only  person  to  give  such  laryngeal  treatment  as  you  advise. 


LII. 

THE  SURGICAL  TREAT.MEXT  OF  LARYNGEAL 

TUBERCULOSIS.* 

By  Robert  Levy,  M.  D., 

Dex\er. 

The  curability  of  laryngeal  tuberculosis  is  no  longer  a  moot- 
ed question,  although  the  means  by  which  the  cure  is  accom- 
plished is  still  a  fruitful  source  of  difference  of  opinion.  So 
many  cases  of  spontaneous  cure  have  been  recorded  that  na- 
ture's method,  at  any  rate,  is  accepted  without  objection. 
Man's  faith  in  nature's  wonderful  achievements  discourages 
dispute,  especially  when  confirmed  by  human  observation. 

On  the  other  hand,  there  still  seems  to  be  a  large  number 
of  practitioners,  general  as  well  as  special,  whose  belief  in  the 
virtue  of  active  therapeutic  measures  is,  to  say  the  least,  ex- 
tremely weak,  if  not  entirely  wanting.  This  is  particularly 
true  of  such  measures  as  those  of  which  this  paper  treats,  and 
can  be  explained  by  the  firmness  with  which  tradition  grips 
the  profession,  and  the  difiiculty  with  which  certain  old  and 
accepted  views  are  uprooted. 

It  is  within  the  memory  of  many  members  of  this  associa- 
tion when  to  attempt  any  active  treatment  for  lar\-ngeal  tuber- 
culosis was  little  short  of  criminal.  Xo  great  wonder,  there- 
fore, that  a  radical  refonn  should  be  difficult  of  acceptance, 
and  especially  when  such  reform  swings  the  pendulum  too  far. 
The  enthusiasm  following  Heryng's,  Krause's  and  Goughen- 
heim's  reports,  1885  and  1887,  was  rather  short  lived,  and 
within  a  very  few  years  a  reaction  set  in  which  has  done  much 
toward  clarifying  the  treatment  of  this  affection. 

The  majority  of  laryngologists  whose  practice  includes  many 
tuberculous  cases  have  come  to  the  conclusion  that  the  surgi- 
cal treatment  in  some  form  or  other  is  a  valuable  factor  in  the 
management  of  this  disease,  and  still  one  occasionally  sees 
reports  in  which  only  palliative  or  medicinal  measures  are  rec- 


*Read  before  the  meeting  of  the  American  Laryngological  Associ- 
ation at  Atlantic  City,  May  31,  1921. 
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ommended.  It  is  only  fair  to  say  that  the  most  authentic  of 
these  reports  are  not  of  the  most  recent  dates,  as,  for  example, 
the  one  of  241  cases  reported  by  the  Rutland  State  Sanato- 
rium,^ dated  1914.  I  am  inclined  to  think  that  a  report  from 
such  an  institution  made  at  the  present  time  would  at  least 
mention  favorably  the  galvanocautery.  In  addition,  it  is  the 
writer's  personal  observation  that,  exclusive  of  published  opin- 
ions, there  is  a  not  inconsiderable  number  of  men  who,  through 
lack  of  faith  or  patience  in  treating  these  cases,  or  who  having 
no  regular  connection  with  a  tuberculosis  sanitorium,  find  so 
much  to  discourage  them  that  they  readily  condemn  all  meth- 
ods of  treatment  except  the  hygienic. 

While  the  majority  of  writers  agree  that  surgical  treatment 
in  some  form  or  other  is  of  more  or  less  value,  there  is  still 
a  certain  lack  of  definiteness  as  to  the  method,  the  extent  of 
its  applicability  or  specific  indications  for  its  use. 

Under  the  head  of  surgical  treatment  are  included : 

a.  Intralaryngeal  measures. 

b.  Extralaryngeal  measures. 

The  latter  can  be  dismissed  with  very  little  discussion,  for 
neither  tracheotomy  nor  laryngotomy  with  excision  of  invad- 
ed parts  nor  laryngectomy  has  been  used  extensively  enough 
by  a  sufficient  number  of  men.  Larymgectomy  is  certainly 
making  no  progress  in  the  treatment  of  laryngeal  tuberculo- 
sis ;  its  status  seems  to  be  about  the  same  as  stated  in  1913, 
that  ''so  long  as  success  has  attended  simpler  measures,  and  so 
long  as  this  success  is  rapidly  increasing  the  number  of  cures, 
extensive  life  endangering  operations  must  be  condemned. ''- 
Arnoldson,^  after  an  elaborate  compilation  on  external  oper- 
ative measures,  concludes  that  such  operations,  excepting 
tracheotomy,  can  only  be  considered  where  it  is  possible  to 
remove  all  of  the  disease.  This  is  impossible  in  all  except 
early  cases,  and  in  these,  other  less  radical  measures  preclude 
the  necessity  of  laryngectomy  or  even  laryngotomy. 

Tracheotomy  may  be  considered  in  quite  a  different  light. 
Its  value  as  a  palliative  measure,  whether  for  the  relief  of 
dyspnea  or  dysphagia,  is  well  recognized  in  spite  of  the  ob- 
jections (Lake*),  that  it  interferes  with  cough  and  expectora- 
tion, that  the  wound  becomes  seriously  infected  or  leads  to 
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rapid  extension  of  the  disease  of  the  lungs.    These  objections 
are  more  theoretical  than  practical. 

As  early  as  1879  Beverly  Robinson''  recommended  trache- 
otomy for  curative  as  well  as  palliative  reasons,  on  the  same 
principle  that  Moritz  Schmidt  did — that  is,  for  the  purpose  of 
putting  the  larynx  at  rest.  Nevertheless,  tracheotomy  has 
received  but  little  more  encouragement  than  laryngectomy, 
and  one  cannot  help  but  voice  the  thought  that  the  last  word 
as  to  the  value  of  this  procedure  has  not  been  said,  and  that 
some  courageous,  perhaps  bold,  operator  will  show  us  its  true 
worth. 

Intralaryngeal  surgical  intervention  includes  incision,  ex- 
cision, curettage  and  galvanocautery.  Obviously,  these  meas- 
ures should  not  be  used  indiscriminately  or  promiscuously. 
Nor  are  they  necessarily  to  be  exhibited  only  for  curative  pur- 
poses. The  destruction  or  removal  of  diffuse  tuberculous 
infiltration  or  circumscribed  masses  has  its  value  for  the  relief 
of  dyspnea  or  pain  quite  beyond  any  other  method  of  treat- 
ment. The  reason  for  this  is  based  on  the  well  known  studies 
of  Goughenheini  and  his  pupil  Dansac,*^  who  showed  that  the 
pain  in  tuberculous  laryngitis,  or  arytenoiditis,  as  they  called 
it,  was  due  to  certain  nerve  lesions,  producing  hyperplasia  of 
the  nerve  endings,  "pseudoneuromata."  Dansac  says,  "we 
have  been  struck  by  the  relief  which  surgical  treatment  nearly 
always  gives  to  the  sufferings  of  these  patients,"  which  obser- 
vation holds  good  today  to  a  very  large  degree. 

From  this  point  of  view  it  is  easy  to  see  that  many  cases 
which  were  considered  unsuitable  for  surgical  treatment  may 
now  be  given  the  benefit  of  such  treatment  when  used  with 
discrimination. 

The  contraindications  for  surgical  treatment  laid  down  by 
Heryng^  were : 

"a.  Advanced  phthisis  with  hectic  and  wasting ; 

b.  Dififuse  miliary  tubercle  of  the  larynx  and  pharynx ; 

c.  All  cachectic  conditions ; 

■  d.  Severe  stenosis  of  the  larynx ; 
e.  Patients  exhibiting  fear  and  nervous  excitability." 
Except  in  cases  of  severe  stenosis    prior    to  tracheotomy, 
properly  selected  surgical  measures  properly  carried  out,  and 
with  palliation  more  in  mind  than  cure,  these  contraindications 
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may  be  largely  disregarded.  Obviously  one  would  not  indulge 
in  extensive  curettage  or  galvanocautery  in  the  presence  of 
widespread  edema  or  intense  redness  with  acute  manifesta- 
tions. Nevertheless,  the  writer  has  seen  great  relief  to  pain 
following  the  judicious  application  of  galvanocautery,  even  in 
diffuse  miliary  laryngeal  and  pharyngeal  tuberculosis. 

The  ideal  condition  for  surgical  interference  is  one  in  which 
the  tuberculous  process  is  definitely  limited  or  circumscribed. 
This  occurs  in  socalled  tuberculomata,  and  in  the  very  early 
stage  of  the  disease.  Unfortunately,  many  cases  are  not  seen 
early  enough,  the  consequence  being  that  the  area  involved 
cannot  be  definitely  determined — in  fact,  this  is  often  impossi- 
ble, even  though  the  laryngoscope  reveals  a  fairly  well  circum- 
scribed infiltration  or  ulceration. 

A  specimen  presented  before  the  American  Laryngological, 
Rhinological  and  Otological  Society^  in  1906,  in  which,  post- 
mortem, a  section  from  the  trachea  showed  tuberculosis,  dem- 
onstrated how  far  from  the  site  of  the  disease  as  seen  with  the 
larj'ngoscope  the  lesion  may  exist.  Fetterholf^  in  1914,  in  a 
"Study  of  the  Larynx  in  100  Cases  Dying  of  Tuberculosis," 
showed  how  extensively  the  disease  was  distributed.  Of 
course,  this  was  to  be  expected  in  advanced  cases,  but  the 
point  is  that,  even  though  it  were  possible  to  recognize  the 
very  earliest  manifestations,  the  fact  remains  that  patients 
are  not  seen  by  a  competent  laryngologist  until  considerable 
involvement  has  taken  place. 

Recognizing  therefore  that  for  surgical  treatment  the  ideal 
early,  limited,  circumscribed  lesion  is  rarely  presented,  does 
more  or  less  extensive  involvement  constitute  a  contraindica- 
tion? The  answer  is  found  in  the  many  cases  reported  in 
which  the  patient  was  not  only  relieved  of  distressing  symp- 
toms but  in  which  not  infrequently  the  voice  was  restored  and 
the  disease  arrested. 

Saupignet^*^  removed  the  mucosa  and  perichondrium  over 
the  arytenoid  region  by  repeated  operations  until  cicatricial 
tissue  covered  the  parts,  resulting  in  relief  to  dysphagia  and 
repiration  and  improvement  in  the  general  condition.  This 
method  is  certainly  too  radical  to  find  favor  with  many,  but 
it  shows  what  can  be  done  in  the  way  of  healing,  even  in  ex- 
tensive diseases.     Lockard^^  sliowed  how  readily  healing  takes 
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place,  even  though  the  operation  does  not  remove  all  tubercu- 
lous involvement  in  a  large  number  of  epiglottidectomies,  and 
his  experience  has  been  amply  confirmed  by  others.  The 
following  is  an  illustrative  case : 

Miss  A.  K.,  22,  had  pleurisy  one  year  prior  to  coming  to 
Colorado.  Cough  and  expectoration  had  existed  about  six 
months.  Dysphagia  and  slight  aphonia  had  existed  for  about 
four  weeks.  There  was  rapid  loss  of  weight,  rapid  pulse,  slight 
fever,  and  physical  examination  showed  active  involvement 
of  both  lungs.  The  larynx  was  extensively  afifected,  the  epi- 
glottis being  pale  with  nodular  tumefaction  and  large  ragged 
ulcerations.  The  right  aryepiglottic  fold  was  pale  and  uni- 
formly swollen. 

The  patient  was  highly  nervous,  and  it  was  with  difficulty 
that  a  satisfactory  laryngoscopic  examination  could  be  made. 
After  one  month  of  rest  and  simple  palliative  measures,  treat- 
ment by  galvanocautery  and  excision  was  instituted.  Now  at 
the  end  of  three  months  there  is  seen  a  moderate  degree  of 
tumefaction,  which  is  still  slightly  nodular  in  spots,  partial 
destruction  of  epiglottis,  but  no  ulceration  or  other  evidence 
of  activity.  The  patient's  general  condition  is  greatly  im- 
proved, the  physical  signs  showing  less  activity  and  the  weight 
increased  16  pounds. 

Much  has  been  said  of  the  danger  of  wound  infection  and 
extension  of  the  process.  The  effect  of  trauma  in  localizing 
tuberculosis  or  spreading  a  local  lesion  seems  still  to  be  a 
subject  of  dispute.  Laboratory  investigations  have  not  been 
conclusive,  for  example :  Pel  Leusden^-  showed  that  "crushing 
of  a  kidney  in  rabbits,  followed  by  the  intravenous  injection 
of  tubercle  bacilli,  resulted  in  the  preferred  localization  of  the 
tuberculosis  in  the  injured  kidney  to  the  exclusion  of  the  rest 
of  the  body,"  while  Corper^^  found  that  "crushing  and  the  sub- 
cutaneous injection  of  chemical  irritants  just  prior  to  the  sub- 
cutaneous injection  of  virulent  human  tubercle  bacilli  in  va- 
rious sized  doses,  had  no  appreciable  influence  upon  the  prog- 
ress of  the  infection  as  compared  with  that  obtained  in  control 
guinea  pigs." 

Clinically  many  observers  have  presented  instances  in  which 
trauma  seems  to  have  been  a  factor  in  etiology,  as,  for  exam- 
ple, a  case  referred  to  by  Walsham,^*  in  which  pharyngeal 
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ulcerations  following  the  accidental  swallowing  of  caustic  pot- 
ash became  tuberculous  in  an  individual  suffering  from  pul- 
monary tuberculosis. 

On  the  other  hand,  the  great  number  of  operations  per- 
formed daily  on  tuberculous  individuals  is  pretty  good  oppos- 
ing evidence. 

Incision. — As  early  as  1868  ]\Iarcet,  quoted  by  James,^''  ad- 
vocated puncture  and  scarification  in  the  indurated  form; 
little  account  was  taken  of  this  until  Schmidt  in  1880  advised 
incision,  with  or  without  lactic  acid  rubbings.  Only  a  few 
men  besides  the  originators  have  used  these  procedures  to 
any  extent.  As  in  edema  from  other  causes,  incision  is  of 
some  value,  but  it  cannot  be  considered  as  effective  for  cura- 
tive purposes  as  other  measures.  In  the  indurative  form  the 
contraction  hoped  for  cannot  be  accomplished  in  any  degree 
as  satisfactorily  as  by  galvanocautery.  Its  use,  therefore, 
should  be  confined  to  cases  of  pronounced  edema. 

Excision. — In  1883  Schnitzler^''  removed  a  tuberculous 
tumor  endolaryngeally.  Since  then  the  excision  of  tuberculous 
masses,  whether  as  typical  tumors,  circumscribed  papilloma- 
tous vegetations  or  localized  infiltrations,  has  been  common 
practice.  Even  though  all  of  the  invaded  structure  cannot 
be  extirpated,  as  referred  to  above,  the  removal  of  portions 
thereof  is  attended  with  satisfactory  healing,  relief  of  symp- 
toms, and  is  often  followed  by  arrest  of  the  local  lesion.  This 
is  a  much  more  liberal  view  than  was  taken  a  few  years  ago, 
when  many  writers,  including  the  author  (1906),  limited  the 
application  of  this  operation  "to  those  cases  in  which  there  is 
a  certainty  or  a  strong  probability  of  completely  removing  the 
entire  focus  of  disease.''^' 

The  cases  best  suited  for  excision,  in  addition  to  the  well 
localized  ones,  are  those  showing  few  acute  manifestations — 
in  other  words,  the  pale  irregular  nodular  infiltrations  whose 
activity  is  manifestly  sluggish.  The  cases  presenting  much  red 
edematous  swelling,  submucous  gray  deposits  of  tubercles  with 
general  symptoms  of  rapidly  progressing  disease,  such  as  high 
fever,  etc.,  are  better  adapted  for  other  methods  of  local  treat- 
ment. A  good  illustration  of  the  value  of  this  procedure  is 
found  in  the  case  recently  reported  by  Sir  Dundas  Grant,^* 
in  which  the  lesion  was  so  extensive  that  the  patient  suffered 
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dyspnea  and  regurgitation  of  liquids  in  addition  to  other  symp- 
toms, and  in  which  reHef  was  obtained  by  intralaryngeal 
removal  of  tuberculous  masses  from  the  anterior  and  posterior 
commissures  followed  by  galvanocautery  to  vocal  and  ventric- 
ular bands. 

Histologic  examination  of  masses  removed  from  tubercu- 
lous larsmges  has  not  always  shown  tuberculosis  except  where 
the  disease,  while  sluggish,  was  still  active.  Infiltration,  papil- 
lomatous or  smooth,  often  persists  in  the  posterior  commis- 
sure, constituting  the  principal  cause  of  hoarseness.  These 
masses  often  represent  an  end  result,  and  when  removed  show, 
according  to  Dr.  Hilkowitz,  who  examined  them  for  me,  "a 
papillary  overgrowth  of  the  surface  epithelium,  the  corium 
being  the  seat  of  a  round  cell  infiltration  running  between 
dense  fibrous  tissue." 

The  excision  of  the  epiglottis  in  part  or  entire  is  not  gener- 
ally practiced  to  the  extent  that  Lockard  and  a  few  others 
do,  and  still  its  value  is  unquestionable.  Removal  of  small 
areas  of  infiltration,  smooth  or  with  nodular  vegetations,  or 
ulcerations  involving  the  free  margins  of  the  epiglottis,  lend 
themselves  readily  to  this  operation,  especially  if  followed  up 
with  galvanocautery. 

Amputation  of  the  epiglottis  is  not  as  simple  a  procedure  as 
one  might  infer.  I  have  had  one  case  of  severe  hemorrhage 
and  two  in  which  secondary  cicatricial  contraction  caused 
marked  stenosis.  One  often  sees  the  under  surface  of  the 
epiglottis  covered  by  tuberculous  ulcerations  in  which  the 
temptation  to  remove  the  entire  organ  is  very  great,  but 
judicious  application  of  galvanocautery  will  usually  cause  sat- 
isfactory healing. 

Nevertheless,  epiglottidectomy  is  strongly  advised,  especially 
for  the  dysphagia  when  due  to  involvement  of  the  epiglottis 
principally,  and  for  those  cases  in  which  the  tumefaction  inter- 
feres with  satisfactory  treatment  of  the  rest  of  the  larynx. 

Curettage. — This  is  less  practiced  than  formerly,  if  we  ex- 
clude excision  by  the  socalled  double  curette.  Its  value  is 
limited  to  surface  manipulation,  thus  cleansing  and  stimulat- 
ing sluggish  ulcerations.  It  is  less  useful  than  excision  for 
actual  removal  of  disease  areas,  and  less  eftective  than  gal- 
vanocautery for  the  relief  of  pain  in  more  acute  lesions. 
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Galvanocautery. — Of  all  surgical  measures  the  galvanocau- 
tery  is  the  most  generally  and  favorably  recommended.  Its 
value  seems  well  established,  and  its  future  as  a  therapeutic 
agent  seems  assured.  Voltilini^'-'  in  1867  made  a  bold  though 
unsuccessful  attempt  to  establish  it.  Gr{in\vald-°  gave  us  a 
refinement  of  technic.  The  names  of  those  in  whose  hands 
galvanocautery  has  given  satisfaction  are  too  numerous  to  men- 
tion, including  Gleitzman,-^  Casselberry,--  Iglauer,^^  Freuden- 
thal,^'*  Ruedi,-^  Killian-"  and  Thomson.-'  Casselberry  warned 
against  its  use  except  in  skilled  hands,  being  fearful  of  un- 
toward results.  Freudenthal  speaks  of  Siebenmann's  experi- 
ence in  which  the  reaction  was  so  severe  as  to  necessitate 
tracheotomy. 

Of  course,  one  deprecates  the  performance  of  any  inira- 
laryngeal  operation  by  those  unskilled  in  laryngologic  practice ; 
and  still,  if  not  too  large  an  area  is  treated  at  one  sitting,  the 
danger  of  serious  consequences  is  extremely  small. 

Galvanocautery  is  applicable  to  a  very  large  percentage  of 
cases,  either  for  palliative  or  curative  purposes.  Sir  St.  Clair 
Thomson-^  found  it  indicated  in  20.22  per  cent  of  178  cases. 
In  100  private  cases  seen  in  the  past  few  years,  the  writer  used 
it  in  22  cases.  I  am  firmly  convinced  that  its  use  can  be  ex- 
tended to  nearly  every  stage  of  laryngeal  tuberculosis,  after 
the  initial  period  of  anemia  or  hyperemia — that  is  to  say.  ir. 
all  forms  of  infiltration,  smooth,  nodular,  papillomatous  ;  in  al! 
varieties  of  ulceration,  small,  large,  sluggish,  painless  or  pain- 
ful ;  even  in  the  final  stage,  when  necrosis  is  involving  under- 
lying cartilage,  it  may  relieve  sufifering  and  help  clean  the 
parts.  Applied  superficially,  its  value  to  sluggish  ulcerations 
in  removing  necrotic  tissue  and  in  stimulating  granulations  is 
far  superior  to  chemical  agents. 

Applied  by  deep  puncture  to  infiltrations  its  action  is  ideal, 
for  as  Wood-^  puts  it.  "the  eschar  produced  by  burning  pre- 
vents reinfection,"  if  this  were  necessary,  "until  the  tissue 
has  become  sufficiently  resistant  to  protect  itself,  sealing  the 
lymphatics  and  blood  vessels." 

This  seems  a  much  more  reasonable  explanation  than  that 
of  Ruedi,^"  who  believes  the  thick  slough  acts  as  a  protection  : 
at  least,  it  is  more  desirable,  for  it  does  not  necessitate  ex- 
tensive cauterization  at  one  sitting.     Wood  tells  us  also  that 
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following  the  actual  cautery  ''a  retarding  influence  is  exerted 
beyond  the  area  actually  destroyed  by  the  heat." 

Surgical  treatment  of  laryngeal  tuberculosis  is  not  of  itself 
the  most  important  factor  in  the  management  of  this  condi- 
tion. It  has  its  limitations.  There  is  no  place  here  for  ex- 
treme views,  and  its  application  should  have  a  rational  basis. 
It  is  only  one  factor  in  the  treatment,  being  a  valuable  adjunct 
to  other  local,  general,  specific,  hygienic  and  climatic  measures, 
besides,  as  Dennis"'  has  said,  shortening  the  time  required  to 
bring  about  favorable  results. 

It  frequently  becomes  necessary  to  institute  very  mild  local 
treatment  in  combination  with  rest,  fresh  air.  etc.,  before  re- 
sorting to  any  form  of  surgical  intervention.  It  may,  however, 
be  said  that  of  all  forms  of  local  treatment,  it  is  the  most 
important,  being  the  most  effective.  It  is  valuable,  both  as  a 
palliative  agent  and  as  a  curative  measure,  often  being  indi- 
cated for  relief  of  symptoms  when  a  cure  is  out  of  the  ques- 
tion. Operation  often  exercises  a  favorable  influence  on  the 
pulmonary  condition,  and  as  Ruedi  has  shown,  galvanocautery 
has  been  of  value  in  high  altitudes  which  affected  the  lungs 
favorably,  but  which  were  without  influence  on  the  larynx. 

In  the  above  an  attempt  has  been  made  to  give  surgical  treat- 
ment of  laryngeal  tuberculosis  its  proper  place  in  the  manage- 
ment of  this  most  serious  complication  and  in  a  measure 
definitely  to  outline  its  special  indications  and  applicability ; 
but  after  all  is  said,  one  might  paraphrase  Sir  St.  Clair  Thom- 
son's reply  to  a  question  asked  of  him  by  Drs.  Cohen  and 
Swain  at  the  1919  meeting  of  this  association.  "The  chief 
thing  in  determining  the  exact  condition,  local  and  general, 
for  the  exhibition  of  operative  treatment  is  the  skilled  eye  of 
the  diagnostician,  because  it  is  impossible  to  put  down  in  words 
the  conditions  that  one  sees.'' 

REI^RENCES. 

1.  Lyons:      Boston  Med.  and  Surg.  Jour.,  July  2,  1914,  p.  19. 

2.  Laryngeal  Tuberculosis.  Jour.  A.  M.  A.,  May  17,  1913. 
:j.  Archiv.  i.  Laryng.  u.  Rhin.,  1913,  p.  43. 

4.  Clinical  Jour.,  Dec.  2,  1914,  p.  678. 

7>.  Am.  Jour.  Med.  Sc.  1879,  Vol,  LXXVH.  p.  407. 

6.  Jour.  L.  R.  &  O..  June,  1894,  p.  317. 

7.  The  Jour,  of  Rhin.  and  Otol.,  1S94,  Vol.  VIH,  p.  473. 

5.  Trans.  Am.  L.  R.  and  O.  Co.,  1906,  p.  300. 


LARYNGEAL  TUHERCULOSIS  :  SURGICAL  TREATMENT.  921 

9.  Trans.  Am.  Laryng.  Assn.,  1914,  p.  258. 

10.  Rev.  Hebd.  de  Laryng.  d'Otol.  et  du  Rhin.,  1913,  Vol.  XXIV, 
p.  377. 

11.  Trans.  Am.  Laryng.  Assn.,  1911,  p.  29. 

12.  Arch.  f.  Clin.  Chir.,  1911,  Vol.  XCV,  pp.  245-91. 

13.  Am.  Review  of  Tuberc,  1919,  Vol.  Ill,  p.  610. 

14.  Channels  of  Infection  in  Tuberculosis,  p.  64. 

15.  Brit.  Med.  Jour.,  Aug.  27,  1887,  p.  457. 

16.  Wiener  Med.  Presse,  1883,  Vol.  XXIV,  p.  446. 

17.  Annals  of  Otol.,  Rhin.  &  Laryng.,  Sept.,  1906,  p.  589. 

18.  Med.  Press.   (London),  Feb.  4,  1920.  p.  94. 

19.  Allg.  Wien.  Med.  Zeit,  No.  13,  14,  1884. 

20.  Die  Therapie  der  Kehlkopf  Tuberculose,  etc.,  1907. 

21.  The  Laryngoscope,  1904,  Vol.  14,  p.  439. 

22.  Trans.  Am.  Laryng.  Assn.,  1911,  p.  186. 

23.  The  Laryngoscope,  Oct.   1916,  p.  1237. 

24.  Annals  of  Otol.,  Rhin.  &  Laryng.,  Sept.,  1920,  p.  545. 

25.  New  York  Med.  Jour.,  July  26,  1919,  p.  166. 
26    Deutsche    Med.   "Woch.,    March  28.  1912,  p.  74. 

27.  Brit.  Med.  Jour.,  April  11,  1914,  p.  801. 

28.  Ibid. 

29.  Trans.  Am.   Laryng.  Assn.,   1911,  p.  181. 

30.  Brit.  Med.  Jour.,  June  21,  1919,  p.  764. 

31.  Jour.  Am.  Med.  Assn.,  Sept.  27,  1913,  p.  1221. 


LIII. 

CASE  OF  IXTRAXASAL  ETHMOID  EXENTERATION 

ACCOMPANIED  BY  UNCONTROLLABLE 

HEMORRHAGE;  DEATH. 

By  Dunbar  Roy,  M.  D., 

Atlanta,  Ga. 

Suppurative  ethmoiditis  occurs  by  no  means  infrequently  in 
the  practice  of  every  rhinologist.  Nasal  polypi  with  the 
accompanying  necrosing  ethmoiditis  is  a  familiar  picture. 
After  all  the  arguments  have  been  adduced  against  its  use,  the 
writer  is  still  convinced  that  the  term  necrosing  ethmoiditis, 
attributed  to  Woakes,  is  the  best  general  term  suggestive  of  the 
real  pathologic  findings. 

The  management  of  these  cases  so  as  to  produce  a  cure  will 
tax  the  medical  and  surgical  skill  of  the  best  in  our  profession. 
Whether  by  the  use  of  either  the  external  or  internal  opera- 
tion, the  fact  still  remains  that  what  one  would  denominate 
as  an  actual  cure  is  not  always  obtained.  All  can  be  benefited, 
but  many  of  these  will  not  be  absolutely  free  from  some 
catarrhal  discharge,  while  in  others  the  resulting  scabby  con- 
dition will  be  most  annoying,  and  even  the  destruction  of  their 
sense  of  smell  is  by  no  means  a  remote  possibility.  Hence 
suppurative  ethmoiditis  must  be  looked  upon  as  one  of  the  hard 
problems  for  the  rhinologist.  It  is  not  the  purpose  of  this 
paper  to  discviss  the  various  intranasal  operative  procedures 
which  are  used  by  different  rhinologists,  for  the  writer  believes 
that  he  has  obtained  his  fair  share  of  success  by  the  use  of 
the  snare,  curette  and  punch  forceps,  but  the  object  here  is  to 
present  the  record  of  one  case  where  complications  arose  and 
where  these  were  contributory  to  the  final  death  of  the  patient. 
The  more  extended  becomes  my  experience  with  operations  on 
the  ethmoid  the  more  am  I  convinced  that  the  exenteration  of 
the  ethmoid  body  is  no  simple  procedure  and  should  always 
be  undertaken  with  the  greatest  precaution,  and  every  step 
of  the  operation  should  be  under  visual  inspection.     The  pres- 
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ence  of  suppurative  ethmoiditis  compels  one  to  have  great 
respect  for  the  abihty  of  nature  to  confine  the  suppurative 
process  to  these  cells  instead  of  there  being  a  frequent  exten- 
sion of  the  same  process  to  the  cranial  cavity.  It  is  only  after 
operative  procedures  that  we  are  at  all  likely  to  have  such  an 
extension  of  the  pathologic  process,  and  it  is  for  this  reason 
that  all  operative  work  in  this  locality  should  be  done  with  the 
most  extreme  caution.  The  fact  that  the  literature  will  show 
a  number  of  serious  complications  attending  this  operation, 
and  even  a  few  fatal  cases,  behooves  us  to  consider  it  the 
major  intranasal  operation  we  are  called  upon  to  perform, 
especially  if  undertaken  at  the  same  time  with  a  sphenoid 
involvement. 

With  these  preliminary  remarks  the  writer  wishes  to  report 
a  case  of  intranasal  ethmoid  exenteration  accompanied  by 
practically  uncontrollable  hemorrhage,  followed  by  death  upon 
the  operating  table  where  extreme  measures  were  being  insti- 
tuted in  our  effort  to  save  the  patient. 

E.  J.  B.,  age  18,  a  strong,  robust  country  lad,  consulted  me 
on  October  28,  1918,  in  reference  to  a  very  severe  purulent 
discharge  from  both  nasal  cavities  and  which  had  been  present 
for  several  years.  He  was  also  suffering  with  quite  severe 
headaches.     Family  history  was  negative. 

Examination  of  the  nasal  cavities  revealed  a  suppurating 
ethmoiditis  with  numerous  polypi.  Transillumination  showed 
both  maxillary  antrums  clear,  although  both  were  punctured 
in  order  to  be  sure  of  the  diagnosis,  as  also  both  frontals. 
X-ray  plates  showed  practically  the  same  thing.  No  blood 
examination  was  made.  On  the  next  morning  an  intranasal 
exenteration  was  performed  on  the  left  side.  The  whole  eth- 
moid region  was  polypoid  and  soft,  requiring  the  use  of  the 
snare,  curette  and  cutting  forceps.  A  good  opening  was  also 
made  through  the  nasofrontal  duct  and  the  frontal  sinus  thor- 
oughly irrigated.  The  sphenoid  was  also  opened,  because  it 
was  very  soft  and  a  curette  easily  entered  the  antrum.  Xo 
packing  was  used  and  there  was  no  undue  amount  of  hemor- 
rhage. In  three  days  the  patient  returned  home  with  in- 
structions to  irrigate  his  nasal  cavities  with  a  saline  solution. 

On  January  22,  1919,  about  four  months  after  the  first 
operation,  the  patient  returned  for  another  examination.     The 
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left  side  appeared  in  excellent  shape,  with  only  a  slight  amount 
of  catarrhal  secretion.  Headache  on  that  side  had  entirely 
disappeared.  Over  the  right  or  unoperated  side  there  was 
still  present  severe  headaches  and  a  profuse  purulent  dis- 
charge. The  next  morning  this  side  was  operated  upon  in 
the  same  manner  and  with  the  same  care  and  thoroughness  as 
the  left.  The  frontal  was  irrigated  and  also  the  sphenoid. 
No  unusual  amount  of  bleeding  occurred  and  no  packing  was 
used.  The  next  morning  the  patient  reported  to  the  office 
and  the  operated  nasal  cavity  seemed  to  be  in  good  shape. 
He  remained  in  the  city  for  a  few  days  so  that  I  might  irri- 
gate the  cavities  myself.  The  operation  was  performed  on 
Thursday.  On  the  following  Monday,  four  days  after  the 
operation,  he  came  to  my  office  late  in  the  afternoon  on  account 
of  hemorrhage  from  the  right  side.  This  was  checked  with- 
out difficulty  and  without  the  necessity  of  a  tampon.  He  re- 
mained in  the  office  for  an  hour  and,  there  being  no  further 
bleeding,  he  was  allowed  to  return  to  his  hotel.  Seen  the  next 
morning,  Tuesday,  and  also  Wednesday,  when  the  nasal  cavity 
appeared  to  be  doing  nicely.  On  Wednesday  night,  about  11 
o'clock,  a  message  from  the  hotel  informed  me  that  Mr.  B. 
seemed  to  be  bleeding  to  death.  I  immediately  told  them  to 
rush  him  to  the  hospital  in  an  ambulance.  This  was  done  ;  at 
12  o'clock  midnight,  with  the  assistance  of  a  colleague,  I  under- 
from  both  sides,  anteriorly  and  posteriorly.  He  had  already 
from  both  sides,  anterially  and  posteriorly.  He  had  already 
been  given  a  hypodermic  of  morphin  and  atropin  by  the  house 
surgeon  and  temporary  measures  had  also  been  used.  A  large 
sterile  postnasal  cotton  tampon  was  used  and  both  sides  packed 
tightly  with  sterile  gauze  from  the  front  to  the  posterior  open- 
ing of  the  nasal  fossae.  He  was  immediately  given  30  cc.  of 
horse  serum  intravenously  and  %  gr.  morphin,  1/200  gr. 
atropin  hypodermically  every  six  hours.  This  seemed  to  con- 
trol the  hemorrhage.     We  left  the  hospital  at  4  a.  m. 

On  visiting  him  about  9  o'clock  the  next  morning,  only  a 
slight  serous  bloody  oozing  was  present.  Temperature.  101.2; 
pulse,  110.  Ice  packs  were  kept  over  the  nose  and  only  liquid 
diet  given.  It  was  noted  that  the  blood  coagulated  readily,  giv- 
ing no  indications  of  his  being  a  hemophiliac.  Horse  serum 
was  given  subcutaneously  every  four  hours.     In  addition  to 
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this,  pituitrin,  coagulose  and  other  various  remedies  of  this 
kind  were  used.  At  this  time  the  patient  was  considerably 
nauseated  and  vomited  blood.  Orange  albumen  was  adminis- 
tered with  other  liquid  diets.  There  being  considerable  pain 
in  the  abdomen  and  evidence  of  gas  accum.ulation,  an  enema 
was  administered,  which  brought  relief  from  these  symptoms. 
In  addition  to  the  bloody  serous  discharge  there  was  considera- 
ble flow  of  mucopus  from  both  nostrils.  At  6  p.  m.  some  of 
the  tampon  was  removed  from  the  left  side. 

January  30th.  Patient,  had  a  fairly  good  night.  Aloniing 
temperature,  101  ;  pulse,  102.  Complains  of  severe  headache, 
probably  due  to  the  damming  back  of  the  purulent  discharge. 
Saline  solution  was  dropped  freely  into  both  sides  every  hour. 
Small  doses  of  calomel  and  soda  were  given  to  counteract  the 
flatulency. 

January  31st.  Patient  had  a  very  restless  night.  Morning 
temperature,  101.2;  pulse,  88.  Aspirin  administered  for  head- 
ache. No  signs  of  bleeding.  Patient  feeling  much  more  com- 
fortable. Taking  light  diet.  Evening  temperature,  99.2 ; 
pulse,  100. 

February  1st.  Patient  slept  fairly  well.  Xasal  cavity  looked 
encouraging.  At  6  p.  m.,  the  patient  began  to  bleed  from 
both  nasal  cavities.  Ice  compresses  used.  Morphin  and  atro- 
pin  administered  hypodermatically.  Horse  servim  given  intra- 
venously. At  7  p.  m.,  both  sides  were  bleeding  freely.  After 
consultation  with  my  colleague,  Dr.  Lokey.  the  packing  in  both 
sides  was  removed  and  the  cavities  irrigated  with  hot  saline 
solution.  The  blood  clotted  freely.  The  hemorrhage  was 
very  profuse  from  both  sides,  but  by  exclusion  and  close 
observation  the  majority  of  the  hemorrhage  seemed  to  be  com- 
ing from  the  left.  Nothing  was  Ifeft  to  do  but  to  repack,  and 
this  we  did  with  iodoform  gauze  post-nasal  and  both  sides  of 
the  nasal  cavities.  This  checked  the  bleeding.  At  9 :30  p.  m., 
horse  serum  was  again  administered.  Bleeding  very  slight 
from  nasal  cavities  and  no  bleeding  from  postnasal  space. 

Sunday,  February  2d.  Temperature,  101 ;  pulse,  92.  Patient 
very  uncomfortable  and  still  some  blood  oozing  from  both 
nasal  cavities.  Tampons  kept  saturated  with  adrenalin  chlorid. 
Ice  compresses  continuously  applied  and  coagulose  given  sub- 
cutaneously.     This  treatment  was  continued  during  the  day. 
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At  8  p.  m.,  temperature  was  102,  and  pulse  120.  He  had  now 
started  bleeding  profusely  again  from  both  nostrils. 

We  now  called  in  consultation  Dr.  W.  P.  Xicolson,  a  gen- 
eral surgeon.  As  all  indications  pointed  to  the  fact  that  most 
of  the  hemorrhage  was  coming  from  the  left  side,  it  was  Dr. 
Nicolson's  opinion  that  the  tying  of  the  common  carotid  on 
that  side  would  probably  stop  the  bleeding  and  that  the  serious- 
ness of  the  case  demanded  radical  action. 

At  9  p.  m.,  the  patient  was  taken  to  the  operating  room,  and 
under  gas  anesthesia  Dr.  Nicolson  ligated  the  common  carotid 
on  the  left  side,  Drs.  Roy  and  Lokey  assisting.  While  the 
patient  was  under  the  anesthetic  both  nasal  cavities  were 
cleaned  and  repacked  with  iodoform  gauze  and  a  fresh  tam- 
pon placed  in  the  nasopharynx.  No  bleeding  could  be  discov- 
ered when  the  patient  left  the  operating  room  and  his  general 
condition  was  very  good.  At  12  m.  his  pulse  was  110;  at 
1 :30  a.  m.,  it  was  144.     Some  blood  oozing  from  both  sides. 

Xext  day,  Monday,  February  3d,  at  6  a.  m.,  the  temperature 
was  100.2 ;  pulse,  92.  Patient  complained  of  considerable  pain 
over  the  right  eye  and  both  eyelids  were  swollen.  Both  eyes 
were  kept  washed  with  boric  acid  solution.  Patient  was  quite 
uncomfortable,  and  there  was  considerable  mucopus  dripping 
into  his  throat.  At  9  a.  m.,  temperature,  100 ;  pulse,  90.  Iced 
applications  over  the  nose  and  eyes  and  small  doses  of  calomel 
and  soda  administered  on  account  of  the  accumulation  of  gas 
in  abdomen. 

Tuesday,  February  14th,  6  a.  m.,  temperature,  98;  pulse, 
120.  Patient  ver}^  uncomfortable.  Enemas  given.  Patient 
.taking  liquid  diet.  6  p.  m.,  temperature,  101.2;  pulse,  110. 
Packing  removed  from  left  side  of  nose.  Xo  bleeding.  Patient 
seems  much  better.  Greatly  troubled  with  mucopus  in  phar}-nx 
and  larynx.  This  was  removed  wath  suction,  much  to  the  pa- 
tient's comfort. 

Wednesday,  February  5,  saline  given.  Soft  diet  readily 
taken.  Temperature  at  noon,  101.2;  pulse,  110.  Packing  re- 
moved completely  from  right  side  of  nose.  N^o  bleeding.  Pa- 
tient much  more  comfortable  and  able  to  expel  the  mucus 
from  his  throat.  Saline  solution  with  carbolic  acid  used  every 
two  hours. 
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February  6th.  Temperature,  100.3 ;  pulse,  106.  Patient 
had  a  fairly  good  night.  Light  diet  being  taken.  2  p.  m., 
postnasal  packing  entirely  removed.  Xo  bleeding.  This  gave 
the  patient  great  relief. 

Friday,  February  7th.  Temperature,  98.2 ;  pulse,  100.  Pa- 
tient had  a  good  night,  ^louth  and  nose  irrigated.  Bowels 
moved  normally.  At  5  :30  p.  m.,  the  external  dressing  was 
changed  for  the  first  time  by  Dr.  Xicolson.  One  stitch  ab- 
scessed. Small  amount  of  seropus.  Iodoform  dressing  and 
bandage  applied. 

Saturday,  February  8th,  6  a.  m.,  temperature,  99.4;  pulse, 
90.  At  6:30  a.  m.,  hemorrhage  started  from  the  neck  incision. 
Dressing  changed  by  the  house  surgeon  and  the  wound  tightly 
packed,  which  controlled  all  hemorrhage.  At  10  a.  m.,  patient 
had  another  hemorrhage  from  the  incision.  Blood  clotted 
immediately.  Dr.  X'icolson  again  saw  the  patient.  Given  1/6 
morphin,  1/150  atropin.  Wound  packed  again.  Xo  signs  of 
bleeding  from  nose  and  throat.  Patient  had  renewed  hemor- 
rhage again  in  afternoon. 

At  8  p.  m..  Dr.  X^'icolson  decided  to  place  the  patient  under 
an  anesthetic  and  to  stop  the  bleeding  surgically.  Patient  was 
removed  to  the  operating  room  at  8:30.  Gas  ether  anesthetic 
given  by  the  same  anesthetist  as  at  the  previous  operation. 
Temperature  at  that  time  was  101.3;  pulse,  100.  Patient  took 
but  a  few  whiffs  of  gas  when  he  stopped  breathing.  Oxygen 
and  artificial  respiration  were  used.  The  heart  continued  to 
beat  for  ten  minutes  after  all  breathing  had  ceased.  Death. 
X'o  autopsy  was  allowed,  but  Dr.  Xicolson  opened  up  the  in- 
cision on  the  operating  table  and  found  a  most  peculiar  con- 
dition. All  of  the  neck  muscles  and  fascia  were  undermined 
and  an  immense  cavity  found  filled  with  clotted  blood.  This 
extended  even  up  to  the  chin.  The  suture  on  the  carotid  was 
firm  and  there  was  complete  ligation. 

Like  many  others,  I  have  operated  upon  a  number  of  cases 
where  there  has  been  very  severe  hemorrhage,  but  this  was  the 
only  case  where  the  condition  taxed  my  surgical  ingenuity  to 
its  utmost.  Knowing  that  the  posterior  ethmoid  cells  derived 
their  arterial  supply  from  the  sphenopalatine,  a  branch  of  the 
internal  maxillary,  from  the  external  carotid  and  from  the  eth- 
moidal branches  of  the  ophthalmic  artery,  a  branch  from  the 
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internal  carotid,  we  felt  assured  that  the  tying  of  the  common 
carotid  would  take  care  of  all  the  hemorrhage  on  the  left  side. 
This  proved  correct,  as  all  bleeding  ceased  from  the  nasal  cavi- 
ties and  all  tampons  were  removed.  But  why  the  hemorrhage 
should  start  from  the  wound  in  the  neck,  and  this  also  be  so 
uncontrollable,  is  a  question  difficult  to  answer.  It  is  of  course 
unfortunate  that  no  blood  examination  was  made,  but  this  was 
due  to  the  fact  that  the  blood  clotted  freely  and  we  were 
expecting  every  moment  to  have  the  hemorrhage  under  con- 
trol. Evidently  a  slow  bacteremia  had  been  progressing  for 
some  time,  due  to  the  absorption  for  years  of  pus  from  the 
ethmoid  cells,  and  this  had  undermined  the  coats  of  the  blood 
vessels  as  well  as  the  integrity  of  other  body  tissues.  It  is  un- 
doubtedly true  that  the  immediate  cause  of  death  was  the  gen- 
eral anesthetic,  but  it  is  equally  true  that  the  same  might  not 
have  produced  death  had  there  not  been  such  an  excessive 
loss  of  blood  and  the  whole  system  in  such  an  abnormal  state. 
So  that  we  are  not  entirely  in  error  in  saying  that  death  was 
due  to  uncontrollable  hemorrhage.  Such  cases,  while  unfor- 
tunate in  their  termination,  make  us  realize  that  these  extreme 
cases  of  necrosing  ethmoiditis  are  not  without  their  dangers. 

Arrowsmith^  reports  one  case  in  a  negro  male,  age  56,  from 
whom  a  growth  in  the  nose  was  removed  by  the  cold  snare. 
This  was  followed  by  severe  hemorrhage  and  later  by  repeated 
attacks  of  nosebleed.  On  readmission  to  the  hospital  the  left 
nostril  was  exposed  by  a  lateral  rhinotomy,  after  Moure's 
method,  and  a  friable  yellow  mass  of  material  which  had  in- 
volved and  destroyed  the  entire  left  ethmoid  region  and  inner 
wall  of  the  orbit  was  removed.  The  bleeding  from  the  field  of 
operation  was  very  profuse  in  spite  of  a  preliminary  ligation 
of  the  left  external  carotid.  A  similar  tumor  was  removed 
from  the  supraclavicular  region,  where  there  was  also  consid- 
erable hemorrhage.  For  this  reason  the  patient,  "already 
greatly  reduced  by  his  previous  loss  of  blood."  died  in  three 
hours  after  leaving  the  operating  room.  The  nasal  and  supra- 
clavicular tumors  were  alike  in  gross  appearance — both  hyper- 
nephroma. 

Felix*  reviews  many  cases  of  fatalities  following  nasal  oper- 
ations. While  he  notes  several  deaths  due  to  meningitis  after 
the  ethmoid  operation,  he  makes  no  mention  of  hemorrhage 
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as  a  cause  of  death  in  these  cases.  These  cases  of  meningitis 
are  included  in  the  following  notes,  under  the  name  of  the 
author  making  the  original  report : 

Dabney"   notes   three   deaths-   following   the   ethmoid   oper-  . 
ation  due  to  meningitis  :  none  due  to  hemorrhage. 

Hajek"'  mentions  one  case  in  which  death  following  the 
ethmoid  operation  was  due  to  meningitis. 

In  the  discussion  of  Hajek's  paper.  Lack  says  that  in  over 
300  ethmoid  operations  he  had  but  one  death.  This  was  due 
to  meningitis.  He  adds  that  of  all  other  operators  using  his 
technic  who  reported  to  him,  eight  stated  that  they  have  had 
no  fatalities  :  the  other  three  report  six  deaths.  All  were  due 
to  meningitis.  Lack  says:  "I  have  heard  of  no  death  from  any 
other  cause.'' 

In  this  discussion,  Ballenger  states  that  he  had  but  one  death, 
also  due  to  meningitis ;  he  had  never  had  any  other  complica- 
tion "of  any  moment."  He  reported  over  200  cases  without 
his  being  called  to  check  hemorrhage  occurring  after  operation. 

Halle®  notes  that  he  has  performed  76  ethmoidal  and  frontal 
sinus  operations  by  his  intranasal  technic.  In  one  of  these 
cases  a  meningitis  developed  that  proved  fatal.  Xo  mention 
of  hemorrhage  as  a  dangerous  complication. 

Hinsberg'  reports  three  cases  of  death  following  intranasal 
exenteration  of  the  ethmoid.  All  due  to  "infection"  (menin- 
gitis).    X^o  mention  of  hemorrhage. 

Tawse^^  reports  two  deaths  from  meningitis  following  the 
ethmoid  operation. 

McCuUagh^  advocates  !\  Tosher's  technic  for  ethmoid  exen- 
teration. He  states  that  ]\Iosher  has  told  him  of  two  cases  of 
postoperative  meningitis  following  this  operation,  but  not 
among  his  own  cases.  X"o  fatal  case  of  hemorrhage  is  noted. 
In  regard  to  postoperative  treatment.  McCullagh  says : 

"The  principal  part  of  the  postoperative  treatment  of  these 
cases  is  noninterference  with  nature.  Personally,  I  order  no 
local  treatment  for  forty-eight  hours.  Packing  should  never 
be  used  unless  hemorrhage  demands  it  or  the  patient  is  so 
situated  as  not  to  be  within  easy  reach  of  skilled  assistance 
if  secondary  hemorrhage  occurs." 

Pratt^"  states  that  he  has  performed  between  200  and  300 
operations  on  the  ethmoid.     In  none  of  these  does  he  record  a 
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fatal  or  even  dang-erous  hemorrhage.     \\'ith  his   technic,   he 
says,  there  is  little  bleeding. 

Shambaugh/-  after  describing  the  technic  for  the  ethmoid 
operation,  says : 

"Most  of  the  cases  require  no  tampon  if  the  patient  re- 
mains at  the  hospital,  where  directions  can  be  left  for  the  intro- 
duction of  a  tampon  in  case  secondar}'  bleeding  requires  it. 
Occasionally  one  meets  with  severe  bleeding  at  the  time  of 
operation  which  may  require  the  introduction  of  a  tampon. 
This  should  alwavs  be  removed  not  later  than  the  following 
day." 

Ballenger-  says  in  regard  to  hemorrhage  following  the 
ethmoid  operation  : 

"Hemorrhage  nearly  always  attends  the  operation,  and  it 
may  either  persist,  or  appear  later  as  a  secondary  hemorrhage, 
though  the  latter  is  comparatively  rare.  By  packing  the  nose 
as  described,  this  complication  may  be  controlled.  A  slight 
serosanguinous  oozing  may  continue  for  twenty-four  or  forty- 
eight  hours,  in  spite  of  the  gauze  packing,  but  it  is  of  no  serious 
consequence.  If  the  patient  is  operated  on  in  a  hospital  and 
remains  there  for  three  days,  it  will  rarely  be  necessar\-  to 
pack  the  nose." 

Oppenheimer  and  Gottlieb^  state  that  blood  examinations 
should  be  made  prior  to  nasal  operations,  and  if  either  the 
coagulation  time  or  the  bleeding  time  vary  much  from  the 
normal  the  operation  should  not  be  undertaken  without  pre- 
liminary treatment  to  improve  the  blood  condition. 

They  report  no  fatal  case  of  postoperative  hemorrhage.  In 
one  case  an  ethmoid  operation  was  followed  by  "secondan,- 
oozing  for  five  days.''  The  coagulation  time  in  this  case  was 
markedly  delayed. 

\\^einstein  also  notes  the  need  for  the  determination  of 
coagulation  time  of  the  blood  before  nasal  and  nasopharyngeal 
operations. 

Pugnat'^  reports  four  cases  of  postoperative  hemorrhage, 
not  fatal,  two  following  turbinectomy  and  two  tonsillectomy. 
In  all  these  cases  there  was  evidence  of  cirrhosis  of  the  liver 
or  other  hepatic  insufficiency.  Other  investigators  have  found 
that  hepatic  insufficiency  may  alter  the  coagulabilit}-  of    the 
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blood,  and  he  believes  that  this  factor  should  be  considered 
in  preparing  for  nasal  operations. 

Theisen  and  Fromm^*  report  the  use  of  horse  serum  pre- 
operatively  in  nose  and  throat  operations  in  any  case  where 
they  expected  an  unusual  amount  of  postoperative  bleeding, 
either  from  a  history  of  the  patient  or  of  the  patient's  family. 

The  ethmoid  operation,  they  say,  "is  usually  attended  by 
profuse  bleeding,"  but  following  the  use  of  the  serum  there 
was  very  slight  loss  of  blood  in  their  cases. 
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LIV. 

RADIUM  IN  THE  TREATMENT  OF  CARCINOMA  OF 

THE  LARYNX,  WITH  REVIEW  OF  THE 

LITERATURE.* 

By  Fielding  O.  Lewis,  M.  D., 

New  York. 

Laryngeal  carcinoma,  one  of  the  saddest  afflictions  with 
which  the  laryngplogist  has  to  deal,  has  for  many  years  been 
a  vexatious  problem,  and  indeed  will  no  doubt  remain  so  until 
the  scientists  and  investigators  have  been  able  to  determine 
its  etiology  more  accurately.  For  this  reason,  no  doubt,  our 
efforts  at  local  eradication  have  been  much  hampered. 

With  the  advent  of  radium,  and  its  effect  upon  cancerous 
growths  in  other  regions  of  the  body,  our  optimism  became 
apparent,  and  during  the  last  few  years  we  have  been  striving 
to  determine  the  value  of  radium  in  the  treatment  of  cancer 
of  the  upper  respiratory  tract,  the  larynx  in  particular.  Most 
of  us  have  used  it  in  all  stages  of  the  disease.  The  results 
are  varied  and  confusing.  Some  report  cures ;  the  majority 
failures.     Most  textbooks  condemn  it. 

Janeway,  in  the  Memorial  Hospital  Report  of  1917,  reports 
twenty-seven  cases  of  cancer  of  the  larynx  which  were  treated 
by  radium.  All  were  dead  at  the  time  of  the  report  but  one, 
and  he  was  being  treated  for  recurrence.  Janeway  was  of  the 
opinion  that  much  better  results  should  be  obtained  by  radium 
in  the  larynx,  judging  from  the  eff'ects  on  similar  growths  sit- 
uated elsewhere.  These  cases  were  treated  by  means  of  tubes 
inserted  into. the  larynx  and  placques  applied  to  the  neck. 

Dr.  Douglas  C.  Quick,  of  the  same  institution,  exhibited 
before  the  Eastern  Section  of  the  A.  L.  R.  &  O.  Society,  in 
February  of  this  year,  two  cases  of  carcinoma  of  the  larynx, 
in  which  remarkable  results  were  obtained.  These  cases  had 
been  treated  by  the  insertion  of  radium  emanations  into  the 
growth. 

*Read  before  the  forty-third  annual  congress"  of  the  American 
Laryngological  Association,  at  Atlantic  City,  X.  J.,  June  1,  1921. 
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Dr.  Delavan,  in  the  Transactions  of  this  society  for  1919, 
reports  four  cases  of  laryngeal  carcinoma  treated  by  radium. 
Two  had  complete  laryngectomies  after  being  thoroughly 
treated  by  radium,  and  two  of  his  cases  were  treated  by  radium 
alone,  which  showed  complete  retrogression. 

Jackson  and  Patterson,  in  his  book  on  Peroral  Endoscopy 
and  Laryngeal  Surgery,  reports  a  laryngeal  carcinoma  treated 
by  radium,  which  was  applied  directly  to  the  growth,  and  the 
patient  lived  for  one  year  following  the  treatment. 

Dr.  A.  W.  Watson,  in  the  Transactions  of  this  Society  for 
1917,  reports  one  case  successfully  treated  by  external  and 
internal  applications  of  radium. 

Dr.  y  de  Barajas,  in  Medicina  Ibera,  Madrid,  Spain,  1919, 
reports  58  cases  treated  by  radium,  with  not  one  complete  cure. 
He  states  that  the  growths  undergo  a  process  of  amelioration, 
even  to  apparent  cure,  after  the  first  application  of  radium,  if 
dosage  is  adapted  to  the  case  and  to  the  subject.  All  cases, 
however,  he  states,  recurred  in  a  very  short  time.  He  finds 
that  the  dosage  in  the  larynx  should  not  be  less  than  45  or  50 
mg.,  nor  more  than  75  to  80  mg.,  w4th  maximum  duration  of 
two  hours  each  application,  and  should  be  made  as  frequently 
as  reaction  after  treatment  will  permit.  He  also  further  states 
that  radium  merely  retards  the  development  of  some  varieties 
of  cancer,  hastens  it  in  others,  and  completely  cures  none. 

The  writer  has  treated  sixteen  cases  of  carcinoma  of  the 
larynx  with  radium  since  January,  1917,  with  the  following 
results : 

One  case  in  which  the  total  laryngectomy  had  been  per- 
formed, which  had  recurrence  in  the  thyroid  gland,  died  six 
months  after  operation.  Another,  in  whom  a  complete  lar}m- 
gectomy  was  performed  two  weeks  ago,  has  had  large  doses 
of  radium  within  the  larynx,  and  radium  placques  applied  ex- 
ternally for  the  past  year.  While  doing  nicely,  it  is  too  early 
to  record  accurate  results.  Another,  in  which  thyrotomy  had 
been  performed,  with  recurrence  of  the  disease  in  the  external 
wound,  was  treated  by  radium  needles  and  died  eight  months 
after  the  thyrotomy.  One  with  early  involvement  on  the  right 
side  of  the  larynx  was  treated  by  radium  needles  inserted 
directly  into  the  growth,  had  early  retrogression,  later  showed 
signs  of  beginning  activity,  was  thyrotomized,  and   with  the 
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assistance  of  Dr.  William  L.  Clark,  was  treated  with  electric 
coagulation.  The  patient  is  still  living  and  there  is  no  evi- 
dence of  recurrence  after  four  months. 

The  remaining  twelve  cases  which  were  considered  inopera- 
ble were  tracheotomized  and  treated  vigorously  by  introducing 
needles  into  the  growth  and  radium  applied  externally  under  the 
direction  of  Dr.  ^^^illiam  L.  Clark.  All  are  dead  but  one,  who 
is  losing  ground  rapidly. 

In  two  of  these  remaining  twelve  cases  there  was  marked 
retrogression  of  the  grov.-th,  so  much  so  that  the  site  of  the 
lesion  was  hardly  perceptible,  and  the  patient's  condition  re- 
mained so  for  several  months,  recurrence  developed,  and  in 
spite  of  the  use  of  radium  they  died  in  about  a  year  after  their 
first  treatment. 

Out  of  109  cases  above  recorded,  10  were  living  at  the  time 
the  reports  were  published,  showing  a  mortality  of  about  91 
per  cent. 

The  method  of  applying  radium  in  the  cases  which  came 
under  our  observation  was  as  follows :  The  first  three  or 
four  cases  were  treated  by  introducing  the  capsule  properly 
screened  into  the  larynx,  after  the  patient  had  been  thoroughly 
cocainized,  using  a  20  per  cent  cocain  solution  within  the 
lar\^nx,  preceded  by  a  hypodermic  of  /4  grain  of  morphin 
sulphate.  The  radium  was  held  in  position  after  the  manner 
described  by  Jackson  and  Janeway.  Later  12^  mg.  needles, 
to  v/hich  strings  were  securely  tied,  were  introduced  into  the 
growth,  the  number  depending  upon  the  size  of  the  growth. 
These  were  left  in  position,  in  some  instances  for  seven  to 
twelve  hours.  In  addition  to  the  needles  external  applications 
were  also  used. 

From  reports,  the  writer  is  of  the  opinion  that  more  recent 
unproved  technic  in  the  use  of  radium  emanations,  as  prac- 
ticed at  the  Memorial  Hospital  in  Xew  York,  ofifers  more  en- 
couraging results. 

Conclusions. — From  the  writer's  experience,  and  from  pub- 
lished reports,  it  would  seem  that  radium  is  only  indicated  in 
the  socalled  inoperable  cases  of  carcinoma  of  the  larynx,  mean- 
ing those  cases  in  which  there  is  marked  involvement  of  the 
cervical  glands,  epiglottis,  base  of  the  tongue,  and  the  esopha- 
geal wall.     Its  analgesic  effect    on  these  cases,  in    moderate 
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doses,  constitutes  one  of  the  most  important  benefits.  It  is 
valuable  for  those  patients  who  refuse  operation.  It  perhaps 
exercises  a  beneficial  effect  in  blocking  the  lymphatics  before 
a  radical  operation  upon  the  larynx.  Such  brilliant  results 
have  been  obtained  in  early  intrinsic  malignanc}'  of  the  larynx 
by  thyrotomy  that  in  these  cases  radium  should  not  be  thovight 
of  except  possibly  as  a  postoperative  measure.  In  the  more 
advanced  type  of  intrinsic  cancer  of  the  larynx,  laryngectomy 
has  prolonged  the  lives  of  many  by  surgeons  in  all  parts  of 
the  world.  Here  again  radium  should  not  be  considered  a 
means  of  treatment  except  before  or  after  operation. 

Case  1. — T.  H.,  white,  male,  aged  83.  Carcinoma  of  larynx, 
cervical  glands  and  base  of  tongue.  Admitted  to  Jefferson 
Hospital  October  23,  1917.  Patient  died  without  improvement 
December  29,  1917. 

The  following  is  the  treatment  by  Dr.  Xewcomet : 

One  hundred  mg.,  4  hrs.,  placed  at  various  places  on  neck 
around  tube  that  was  inserted  in  throat. 

Oct.  23,  1917.  ICX)  mg.,  4  hrs.,  on  right  side  neck  towards 
front. 

Oct.  Ih,  1917.     100  mg.,  3  hrs.,  on  left  side  neck  (front). 

Oct.  27,  1917.  100  mg.,  3^1  hrs.,  under  chin  directly  above 
tube. 

Oct.  30,  1917.  100  mg.,  4  hrs.,  on  left  side  of  neck,  low 
down,  below  level  of  tube.  Examined.  Xo  reaction  yet.  To 
have  one  more  treatment  on  right  side  and  one  directly  under 
tube. 

Xov.  1,  1917.  100  mg.,  ^Yi  hrs.,  right  side  neck  low  down 
below  level  of  tube. 

Xov.  3,  1917.  100  mg  ,  ly]A  hrs.,  on  neck  low  down  under 
tube.  Examined.  Xo  reaction  yet,  but  to  be  laid  off'  for  ten 
days.     Return  Xov.  13. 

Xov.  13,  1917.  Examined.  Xo  sign  of  reaction  yet.  Pa- 
tient to  return  in  one  week. 

N'ov.  20,  1917.  100  mg.,  4  hrs.,  on  right  side  of  neck  about 
level  with  the  tube  and  toward  side  of  neck. 

Nov.  26,  1917.  100  mg ,  4  hrs.,  on  left  side  neck  about  level 
wuth  the  tube  and  toward  side  of  neck. 

Dec.  29,  1917.    Patient  died  about  four  days  ago. 
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Case  2. — E.  ^L,  white,  male,  aged  61.  Admitted  to  Jeffer- 
son Hospital  August  9,  1920.  Carcinoma  of  the  larynx,  in- 
trinsic. Operation  refused.  Patient  still  living,  but  growth 
is  beginning  to  involve  the  esophagus. 

The  following  is  the  treatment  by  Dr.  Xewcomet : 

Aug.  9,  1920.  50  mg.,  3  hrs.,  on  right  side,  median  line  of 
neck,  near  larynx.  50  mg.,  3  hrs.,  on  left  side  median  line  of 
neck.     Filter  1  mm.  lead,  1  in  bandage. 

Aug.  11,  1920.  100  mg.,  3  hrs.,  over  larynx  on  median  line 
of  neck.     Filter  1  mm.  lead,  1  in  bandage. 

Aug.  13-14,  1920.  100  mg.,  3  hrs.,  on  neck  below  level  of 
lar}-nx.  100  mg.,  4  hrs.,  right  side  neck,  high.  100  mg.,  4  hrs., 
right  side  neck,  low.  100  mg.,  3  hrs.,  left  side  neck.  100  mg., 
3  hrs.,  above  level  of  lar}'nx.  Filter  1  mm.  lead.  1  in  bandage. 
(100  mg.,  17  hrs.,  on  neck.) 

Case  3. — M.  K.,  white,  male,  60  years  of  age.  Carcinoma 
of  larynx  and  esophagus.  Admitted  to  Jefferson  Hospital 
March  13,  1920.    Died  April  14,  1920. 

Following  is  the  treatment  by  Dr.  Newcomet : 

Alar.  16,  1920.  50  mg.,  2  hrs.,  in  larynx.  Radium  in  silver 
tube,  covered  with  rubber,  placed  by  Dr.  Lewis. 

Alar.  16,  1920.  100  mg..  3  hrs.,  on  left  side  of  neck  above 
level  of  larynx,  a  little  to  left  of  median  line.  Radium  in  2 
mm.  lead  and  1  in  bandage  filter. 

March  17,  1920.  100  mg.,  3  hrs.,  on  center  of  neck  below 
larynx. 

Mar.  17,  1920.  100  mg.,  3  hrs.,  on  right  side  of  neck  above 
level  of  larj^nx. 

Mar.  17,  1920.  100  mg.,  3>4  hrs.,  on  right  side  of  neck  below 
level  of  lar}^nx.     Patient  to  return  April  6  for  examination. 

April  6,  1920.  100  mg.,  3  hrs.,  on  left  side  of  neck  under 
angle  of  jaw.  100  mg.,  3  hrs.,  left  side  neck,  about  an  inch 
lower  than  previous  treatment.  100  mg.,  3  hrs.,  left  side  neck, 
about  an  inch  lower  than  previous  treatment.  100  mg.,  3  hrs., 
right  side  of  neck  under  angle  of  jaw.  100  mg.,  3  hrs.,  right 
side  of  neck,  about  1  inch  lower  than  in  previous  treatment. 
100  mg.,  3  hrs.,  right  side  of  neck,  about  1  inch  lower  than  in 
previous  treatment. 

Patient  was  admitted  to  hospital  April  2,  and  gastrostomy 
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performed.  Patient  had  not  eaten  for  three  days.  On  April 
6th  was  able  to  swallow  water  without  difficulty. 

Died  April  14,  1920. 

Case  4. — L.  B.  M.,  male,  white,  aged  55.  Carcinoma  of 
larynx  with  involvement  of  cervical  glands.  Admitted  to  Jef- 
ferson Hospital  Aug.  26,  1919.    Died  Oct.  12,  1919. 

The  following  treatm.ent  by  Dr.  Xewcomet: 

Aug.  26,  1919.     50  mg.,  20  hrs. 

Sept.  11,  1919.  Examined.  Xot  much  reaction.  Has  been 
coughing  up  a  great  deal  of  mucus  in  the  last  three  days.  Has 
had  several  weak  spells,  when  he  almost  fainted.  To  be 
treated  again  as  before. 

Sept.  11,  1919.  50  mg.,  20  hrs.  Radium  in  lead  tube 
placed  over  Yi  in  bandage  in  lead  collar.  Radium  in  ten  posi- 
tions, moved  every  two  hours. 

Sept.  16,  1919.  Examined.  No  change  in  condition.  Pa- 
tient still  has  a  great  deal  of  pain. 

Oct.  2,  1919.  40  mg.,  3^i+  hrs.,  on  left  side  of  neck  under  ear. 

Oct.  6.  1919.  50  mg.,  3  hrs.,  on  left  side  neck  near  tracheoto- 
my tube. 

Oct.  6,  1919.    40  mg.,  3  hrs.,  on  right  side  near  tube. 

Oct.  8,  1919.    40  mg.,  3  hrs.,  on  right  side  of  neck  near  ear. 

Oct.  8,  1919.  50  mg.,  3  hrs.,  on  left  side  of  neck,  low,  near 
collar  bone.  Xeck  seems  less  swollen.  Patient  is  feeling  a 
little  better. 

Oct.  11,  1919.  Patient  had  severe  pain  in  right  side  of  abdo- 
men near  border  of  ribs.  Coughed  up  a  great  deal  of  very 
foul  pus. 

Oct.  12,  1919.     Died.     Conscious  almost  to  time  of  death. 

Case  5. — P.  J.  C,  male,  white,  aged  64.  Carcinoma  of 
larynx,  intrinsic.  Laryngectomy,  Aug.  21,  1919.  Recurrence 
in  the  thyroid  gland.     Died  six  months  after  laryngectomy. 

The  following  treatment  by  Dr.  Newcomet : 

April  19,  1920.  90  mg.,  3>^  hrs.,  left  side  neck ;  radium  in 
1  mm.  lead  1  in  bandage.  140  mg.,  2>^  hrs.,  on  right  side  of 
neck,  over  abscess.  140  mg.,  3  hrs.,  on  right  side  of  neck 
near  angle  of  jaw.  140  mg.,  3  hrs.,  on  right  side  of  neck  on 
collar  bone  near  median  line.  140  mg..  3  hrs.,  on  right  side 
of  neck  about  3  inches  from  tracheotomy  tube  and  level  with 
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tube.  140  mg.,  3  hrs.,  left  side  of  neck  under  angle  of  jaw. 
140  mg.,  3  hrs.,  on  left  side  of  neck. 

Case  6. — E.  R.,  male,  white,  aged  65.  Carcinoma  of  larynx 
with  involvement  of  the  cervical  glands.  Admitted  to  Jeffer- 
son Hospital  May  4,  1920.     Died  July,  1920. 

The  following  treatment  by  Dr.  Newcomet : 

May  4,  1920.  50  mg.,  in  larynx  above  cords.  Radium  in 
silver  tube  covered  with  rubber,  placed  by  Dr.  Lewis.  Patient 
coughed  up  the  tube  after  it  had  been  in  throat  for  less  than 
ten  minutes. 

May  4,  1920.  40  mg.,  SjA  hrs.,  on  median  line  of  neck  above 
level  of  larynx.  40  mg.,  3  hrs.,  right  side  of  neck  above  level 
of  larynx,  about  2  inches  from  median  line.  40  mg.,  3  hrs., 
right  side  of  neck  below  level  of  larynx,  2  inches  from  me- 
dian line.  40  mg.,  3  hrs.,  left  side  of  neck  above  level  of 
larynx,  2  inches  from  median  line.  40  mg.,  3^/2  hrs.,  left  side 
of  neck  below  level  of  larynx,  two  inches  from  median  line. 
1  mm.  lead,  1  in  bandage  filter. 

Alay  5,  1920.  140  mg.,  SjA  hrs.,  on  median  line  of  neck 
at  top  of  sternum.  140  mg.,  3  hrs.,  left  side  of  neck  below 
angle  of  jaw  near  jaw  bone.  140  mg.,  3  hrs.,  left  side  neck 
below  angle  of  jaw  near  collar  bone.  140  mg.,  3  hrs.,  right 
side  neck  below  angle  of  jaw  near  jaw  bone.  140  mg.,  3j/i 
hrs.,  on  right  side  of  neck  below  angle  of  jaw  near  collar  bone. 
1  mm.  lead,  1  in  bandage  filter. 

May  27,  1920.  100  mg.,  3  hrs.,  on  right  side  of  lar\-nx,  a 
little  below  level  of  larynx. 

May  28,  1920.     100  mg.,  3  hrs.,  over  larynx. 

May  28,  1920.  100  mg.,  3  hrs.,  above  larynx.  100  mg.,  3 
hrs.,  left  side  larynx. 

May  29,  1920.     100  mg.,  3  hrs..  right  side  above  larynx. 

June  24,  1920.  Choked  up.  Feels  poorly.  To  be  treated 
24  hrs.  on  neck  on  July  9th. 

July,  1920.  Patient  wrote  that  he  was  unable  to  come  for 
treatment.     Too  weak  to  travel.     Died. 

Case  7.-7-J.  P.,  male,  white,  aged  60.  Carcinoma  of  larynx, 
mtrinsic.  Admitted  to  Jefferson  Hospital  July  7,  1920.  Oper- 
ation for  thyrotomy  July  9,  1920.    Died  February,  1921. 

The  following  treatment  by  Dr.  Newcomet : 

July  7,  1920.     100  mg.,  2J/  hrs.,  on  neck  at  top  of  larynx. 
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100  mg.,  3  hrs.,  on  neck  over  larynx,  a  little  lower  than  in  pre- 
vious treatment.  100  mg.,  3  hrs.,  on  neck  at  lower  border  of 
larynx.  100  mg.,  3  hrs.,  on  right  side  neck,  about  3  inches 
from  median  line  at  upper  edge  of  neck.  100  mg.,  3  hrs.,  on 
right  side  neck  at  lower  part  of  neck.  100  mg.,  3  hrs.,  on  left 
side  neck,  about  3  inches  from  median  line,  at  upper  edge  of 
neck.  100  mg.,  3  hrs.,  on  left  side  of  neck  at  lower  border  of 
neck.     Filter  1  mm.  lead,  1  in  bandage. 

July  24,  1920.    No  change. 

July  27,  1920.    Patient's  throat,  although  inflamed,  appeared 
better. 

Aug.  14,  1920.     Referred  to  dispensary. 

Sept.  9,  1920.  Repeat  apphcation.  Treatment  was  consid- 
ered necessary  over  sore  spot  on  median  line  of  neck. 

Sept.  28,  1920.  100  mg.,  ZV.  hrs.,  on  median  line  of  neck 
over  sore  area  from  which  pus  is  draining.  1  mm.  lead,  1  in. 
bandage.  Examination  showed  that  disease  had  not  progressed 
but  is  still  confined  to  small  area  around  larynx.  100  mg.,  3 
hrs.,  on  neck  below  level  of  pharynx.  100  mg.,  3  hrs.,  on  neck 
above  level  of  pharynx.  100  mg.,  3  hrs.,  on  right  side  of  neck 
(high).  100  mg.,  3  hrs.,  on  right  side  of  neck  (low).  100 
mg.,  3  hrs.,  on  left  side  of  neck  (high).  100  mg.,  3  hrs.,  on 
left  side  of  neck  (low).  FiUer  1  mm.  lead,  1  in  bandage. 
100  mg.,  23  hrs. 

Sept.  29,  1920.     100  mg.,  1>4  hrs.,  on  right  side  neck. 

Oct.  25,  1920.  50  mg.,  3>^  hrs.,  over  sore  spot  over  larynx 
on  median  line  of  neck.     1  mm.  lead,  1  in.  wood  filter. 

Oct.  28,  1920.  Examination  showed  extending  upward  from 
sternal  notch  to  the  caricoid  cartilage  midline,  a  scar,  in  the 
middle  portion  of  which  there  was  an  ulceration  about  1  cm. 
long,  slitlike,  surrounded  by  a  number  of  small  nodules.  Man's 
voice  was  about  the  same  as  before  operation,  speaking  only 
in  a  whisper. 

Nov.  1,  1920.  100  mg.,  24^  hrs.,  on  neck  in  eight  positions 
for  about  3  hrs.  each.  Filter  1  mm.  lead,  1  cm.  wood.  Four 
positions  on  right  side  neck,  33/<,  3,  3,  3,  hrs.  each.  Three  po- 
sitions on  left  side  neck,  3  hrs.  each.  One  position,  3  hrs., 
over  ulcerated  area  on  center  of  neck. 

Nov.  9,  1920.     No  gross  change. 
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Nov.  23,  1920.  Patient  improved.  X"o  treatment  deemed 
necessary. 

Dec.  14,  1920.     Doing  well. 

Dec.  28,  1920.     Some  discomfort. 

Jan.  3,  1921.  100  mg.,  24  hrs.,  in  8  positions,  3  hrs.  each  on 
neck.  1  mm.  lead,  1  cm.  wood.  A  large  quantity  of  pus  dis- 
charging from  opening  in  thoat.     Patient  feeling  worse. 

Feb.  1,  1921.  50  mg.,  6  hrs.,  4  needles  around  hole  in  neck 
over  area  of  larynx,  two  on  each  side  of  median  line,  placed  in 
skin  at  edge  of  opening. 

Case  8. — H.  L,.,  male,  white,  aged  7S.  Carcinoma  of  larynx, 
with  involvement  of  esophagus  and  cen-ical  glands.  Admitted 
to  Jefferson  Hospital  Nov.  2Z,  1920.  Still  living,  but  losing 
ground  rapidly. 

The  following  treatment  by  Dr.  Newcomet : 

Nov.  23,  1920.  100  mg.,  2^  hrs.,  on  median  line  of  neck 
above  level  of  tracheotomy  tube.  100  mg.,  3  hrs.,  on  right  side 
of  neck.  100  mg.,  3  hrs.,  on  right  side  of  neck.  100  mg.,  3 
hrs.,  on  right  side  of  neck.  100  mg.,  2  hrs.,  on  right  side  of 
neck.  100  mg.,  3  hrs.,  on  left  side  of  neck.  100  mg.,  3  hrs., 
on  left  side  of  neck.  100  mg.,  3  hrs.,  on  left  side  of  neck. 
100  mg.,  3  hrs.,  on  left  side  of  neck.  Filter  2  mm.  lead,  2  cm. 
wood  (100  mg.,  ISy.  hrs.). 

Nov.  30,  1920.     Felt  better.    Told  to  return  in  two  weeks. 

Dec.  14,  1920.    Referred  to  Dr.  Lewis. 

Jan.  4,  1921.     No  over  reaction. 

The  following  cases  were  treated  in  conjunction  with  Dr. 
William  L.  Clark: 

Case  9. — G.  A.,  male,  white,  aged  55.  Admitted  to  hospital 
March  8,  1919.  Carcinoma  of  larynx  and  esophagus.  Died 
about  one  year  after  the  beginning  of  the  treatment.  Radium 
treatment  began  May  28,  1919.  50  mg.  capsule  1  mm.  brass 
filter  covered  with  rubber  tubing  in  throat  3  hrs. 

July  11,  1919.     40  mg.  capsule,  2)/  hrs.  throat. 

July  25.  1919.    50  mg.  capsule,  lYz  hrs.  throat. 

Sept.  29,  1919.    50  mg.  capsule,  2^/2  hrs.  throat. 

Case  10. — J.  A.  B.,  male,  white,  aged  43.  Carcinoma  of 
larynx  with  involvement  of  cervical  glands  and  esophagus. 
Admitted  to  hospital  May,  1919.     Died  in  June,  1919. 
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May  14,  1919.  50  mg.  capsule  in  1  mm.  brass  filter  covered 
with  rubber  tubing  in  throat  6  hrs. 

June  2,  1919.    Same  as  above. 

Case  11. — J.  C.  S.,  male,  white,  aged  60.  Carcinoma  of  lar- 
ynx and  esophagus.  Admitted  to  hospital  Aug.  30,  1920.  Died 
Sept.,  1920. 

Aug.  30,  1920.  50  mg.  pad  10  areas  cervical  region  4  hrs. 
each. 

Sept.  8,  1920.  5-10  mg.  needles,  2-5  mg.  needles  (60  mg.) 
in  throat  22  hrs. 

Case  12. — G.  G.,  male,  white,  aged  60.  Carcinoma  of  lar- 
ynx, intrinsic.  Admitted  to  hospital  Oct.  1,  1919.  Died  Dec, 
1919. 

Oct.  1,  1919.     50  mg.  capsule  in  throat  3  hrs. 

Oct.  15,  1919.     50  mg.  capsule  2^  hrs. 

Nov.  12,  1919.     Five  10  mg.  needles  injected  12  hrs. 

Dec.  8,  1919.     50  mg.  pad  cervical  gland  3  hrs. 

Case  13. — J.  W.  R.,  male,  white,  aged  59.  Admitted  to  hos- 
pital June  22,  1920.  Carcinoma  of  larynx  with  involvement 
of  cervical  glands,  tonsil,  soft  palate  and  uvula.  Died  Aug., 
1920. 

June  22,  1920.  Ten  10  mg.  3^  mm.  nickel  and  steel  needles 
injected  in  throat  16  hrs.  12  areas  cervical  region  50  mg.  pad 
4  hrs.  each. 

Aug.  2,  1920.  Ten  areas  cervical  region  50  mg.  pad  4  hrs. 
each. 

Case  14. — K.  M.,  male,  white,  aged  59.  Carcinoma  of  epi- 
glottis, right  side  of  larynx  and  base  of  tongue.  Admitted  to 
hospital  Dec.  16,  1919.    Died  July,  1920. 

Dec.  16,  1919.  25  mg.  capsule  1  mm.  thickness  brass  filter 
in  larynx  5  hrs. 

March  22,  1920.  Eight  areas  each  side  of  neck  50  mg.  ra- 
dium in  needles  in  1  mm.  thickness  brass  filter  covered  with 
rubber  tubing  with  3/2  in.  thickness  gauze  pad. 

May  7,  1920.  50  mg.  capsule  in  1  mm.  thickness  brass  filter 
in  opening  in  neck  after  incision  of  gland  20  hrs. 

July  12,  1920.  Five  5  mg.  needles  (25  mg.)  in  larynx  21 
hours.     50  mg.  pad  6  areas  on  neck  4  hrs.  each. 
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Case  15. — C.  M.,  male,  white,  aged  58.  Carcinoma  of  lar- 
ynx, intrinsic.  Admitted  to  hospital  June,  1920.  Thyrotomy 
and  electric  coagulation.  Still  living  and  no  signs  of  recurrence. 

June  28,  1920.  5  mg.  needles  (20  mg.)  ^  mm.  thickness 
nickel  and  steel  in  throat  5  hrs.  6  areas  cervical  region  50  mg. 
pad  4  hrs.  each. 

Aug.  9,  1920.  10  areas  cervical  region  50  mg.  pad  4  hrs.  each. 

Dec.  8,  1920.  21  areas  cervical  region  50  mg.  pad  4  hrs.  each. 

Case  16.— S.  S.,  male,  white,  aged  i7.  Carcinoma  of  larynx. 
Admitted  to  hospital  May  13,  1921.  Treatment  with  radium 
before  operation.  Laryngectomy  May  14,  1921.  Still  living 
and  in  splendid  condition. 

April  27,  1921.  Three  8^^  mg.  needles  (25  mg.)  in  larynx 
16  hrs.     12  areas  cervical  region  50  mg.  pad  4  hrs.  each. 


LV. 

AN  ANALYSIS  OF  OVER  FIVE  HUNDRED  CASES 
OF  PROGRESSIVE  DEAFNESS.* 

By  Harold  Hays,  M.  D., 

New  York. 

]My  intense  interest  in  the  diagnosis,  treatment  and  general 
welfare  of  patients  who  have  consulted  me  privately  because 
of  defects  of  hearing  has  led  me  to  study  very  carefully  the 
histories  of  those  patients  whom  I  have  treated  within  the 
past  five  years  in  order  to  find  out  whether  an  analysis  of 
these  histories  might  not  lead  me  to  some  more  definite  con- 
clusions as  to  the  present  status  of  our  treatment  of  these 
cases  so  that  I  might  therefore  be  able  to  be  more  honest  with 
myself  as  to  the  promises  I  could  make  this  class  of  patients. 
It  is  a  source  of  satisfaction  to  me  to  feel  that  otologists  in 
general  are  more  interested  in  the  subject  of  progressive  deaf- 
ness and  that  they  are  getting  away  from  the  old  empiric 
methods  of  treatment  which  often  did  more  harm  than  good. 

What  a  change  has  taken  place  during  the  past  ten  years 
since  we  have  been  able  to  make  more  exact  interpretations  of 
conditions  because  of  our  more  accurate  methods  of  diagnosis  ! 
I  refer  particularly  to  the  more  careful  inspection  of  the  naso- 
pharynx, especially  the  regions  of  the  eustachian  tubes,  brought 
about  by  the  invention  of  that  clever  instrument,  the  Holmes 
nasopharyngoscope.  One  need  no  longer  conjecture.  A  little 
time  and  patience  is  all  that  is  necessary  to  give  a  definite 
concept  of  the  picture  that  is  present.  Again  the  use  of  the 
electric  otoscope,  to  which  can  be  attached  a  massage  appa- 
ratus, forms  a  valuable  adjunct  to  our  armamentarium,  for 
by  its  means  one  is  able  to  tell  the  exact  condition  of  the  mem- 
brana  tympani,  how  much  of  the  drum  is  rigid  or  relaxed, 
how  much  actual  limitation  of  excursions  of  the  drum  there 
is,  which  may  be  accountable  for  a  further  progression  of  the 
symptoms. 

For  purposes  of  actual  analysis,  this  paper  should  be  statis- 
tical in  nature,  but  statistics  are  dry,  inaccurate  and  often  mis- 
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leading.  The  general  conclusions  at  which  I  have  arrived 
I  feel  will  prove  of  interest.  Having  been  able  to  follow  many 
of  these  cases  for  a  number  of  years,  I  feel  that  I  am  in  a 
position  to  make  more  positive  statements  that  if  the  patients 
had  not  been  private  ones. 

Etiologic  Factors. — A  careful  incjuiry  had  been  made  in 
most  cases  as  to  other  members  of  the  family  having  had  any 
trouble  with  their  ears,  ^^'e  speak  of  hereditary  deafness,  but 
such  a  term  is  misapplied  in  any  case  in  which  deafmutism  is 
not  directly  traceable  through  a  family  for  generations.  But 
that  there  is  a  hereditary  predisposition  to  a  weakness  of  the 
ear  mechanism  cannot  be  doubted,  although  it  is  not  present 
as  often  as  is  generally  supposed.  In  the  cases  under  con- 
sideration, very  few  of  the  patients  knew  of  others  in  the 
family  who  were  hard  of  hearing.  In  a  small  percentage, 
more  than  one  member  of  the  family  was  under  treatment  at 
the  same  time,  and  in  a  few  instances  three  or  more  members 
of  the  immediate  family  were  deaf.  It  is  my  opinion  that 
we  should  not  consider  the  hereditary  tendency  of  the  disease 
as  of  much  value  in  the  majority  of  cases  but  that  where  we 
do  find  a  number  of  members  of  one  family  suffering  from  this 
same-  trouble,  we  mu.st  advise  strongly  that  there  is  great  pos- 
sibility that  future  members  of  the  same  family  will  have  to 
be  extremely  careful  of  their  ears. 

That  the  diseases  of  childhood  play  a  great  part  in  altering 
the  mechanism  of  the  middle  ear  and  eventually  causing  a 
progressive  deafness  has  been  forcibly  brought  to  my  mind  by 
an  analysis  of  these  cases.  There  are  two  classes  of  cases 
which  deserve  particular  attention — patients  who  have  had 
exanthematous  diseases  and  those  who  have  had  the  re- 
current colds  which  are  so  often  associated  with  dis- 
eased tonsils  and  adenoids.  The  chief  exanthematous 
diseases  are  measles  and  scarlet  fever.  If  one  makes 
careful  inquiry  he  will  find  that  the  majority  of  cases 
of  progressive  deafness,  which  belong  to  what  one  might  call 
the  hopeless  class,  have  had  one  or  both  of  these  diseases,  and 
that  frequently  there  was  ear  trouble  at  that  time.  This  brings 
up  an  important  point  which  has  been  emphasized  by  Kerr 
Love  and  others,  that  few  of  these  patients  have  had  any 
attention  paid  to  their  ears  after  the  acute  symptoms  of  the 
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disease  or  the  ear  discharges  have  subsided.  Inquiry  among 
these  patients  shows  that,  at  the  time  of  the  scarlet  fever,  for 
example,  the  ears  were  well  taken  care  of,  if  there  had  been 
any  inflammatory  reaction  present  or  if  there  had  been  any 
suppuration.  But  seldom  were  the  ears  examined  after  they 
went  to  school  again,  even  if  the  family  had  noticed  that  their 
hearing  was  not  as  perfect  as  it  had  been  before.  Oftentimes 
the  deficiency  of  hearing  was  not  sufficient  to  cause  any  ap- 
prehension, either  on  the  part  of  the  patient  or  on  the  part  of 
the  parents,  until,  perhaps,  the  age  of  puberty.  There  is  no 
doubt  in  my  mind  that  an  insidious  process  had  been  going 
on  for  many  years  and  that  if  proper  examinations  had  been 
made  it  would  have  been  possible  to  correct  the  condition. 
From  the  data  that  we  have  in  hand,  from  these  cases  and 
from  the  assertions  that  have  been  made  by  others,  one  is 
forcibly  impressed  with  the  fact  that  the  most  important  treat- 
ment of  progressive  deafness  is  preventive  treatment.  I  am 
of  the  opinion,  more  than  ever,  that  most  deafness  is  prevent- 
able and  that  it  is  the  duty  of  the  otologist  to  impress  this  fact 
upon  the  public. 

The  frequent  repetition  of  colds  in  childhood  is  intimately 
associated  with  the  question  of  the  removal  of  tonsils  and 
adenoids.  Most  of  the  cases  under  consideration  had  had 
their  tonsils  and  adenoids  removed  at  an  early  age.  In  many 
cases  the  operation  was  imperfectly  performed,  and  in  a  num- 
ber of  instances  had  to  be  done  over  again  in  adult  life.  ]Most 
of  these  patients  give  a  history  of  repeated  earaches  in  child- 
hood which  must  be  seriously  taken  into  consideration.  But 
I  believe  that  it  is  wrong  to  make  a  definite  assertion  that  the 
removal  of  the  tonsils  and  adenoids  alone  will  be  sufficient 
to  clear  up  any  tendency  to  ear  troubles  later  on  in  life.  An 
analysis  of  these  cases  shows  plainly  that  there  are  many 
other  factors,  among  which  may  be  mentioned  intercurrent 
diseases  which  bring  about  a  devitalized  condition  of  the  child 
so  that  it  is  prone  to  a  chronic  inflammatory  condition  of  the 
mucosa  of  the  nose  and  throat.  Much  as  we  feel  that  the 
proper  elimination  of  tonsils  and  adenoids  will  bring  about 
the  results  we  desire,  there  are  too  many  instances  in  which 
we  find  that  their  removal  has  not  influenced  the  ear  condi- 
tion at  all.     One  then  has  to  consider  that  the  puny  child  who 


946  HAROLD   HAYS. 

is  constantly  suffering  from  an  inflamed  condition  of  the  nose 
and  throat  with  diminished  hearing,  needs  to  be  gone  over 
thoroughly  to  discover  whether,  for  example,  there  is  not 
some  trouble  in  the  endocrine  system  or  perhaps  in  the  gastro- 
intestinal tract.  It  is  extremely  hard  to  get  at  these  definite 
factors.  Moreover,  it  has  only  been  during  the  past  few  years 
that  we  have  had  them  definitely  called  to  mind.  But  I  am 
able  to  pick  out  isolated  instances  in  the  series,  in  which  I 
am  sure  that  the  persistent  inflammatory  condition  in  the  nose, 
throat  and  ear  has  been  due  to  some  defect  in  the  general 
system.  Moreover,  I  am  so  sure  of  this  that  in  the  more  care- 
ful histories  we  are  taking  today  and  in  the  more  careful 
treatment  we  are  giving  children,  we  are  paying  more  attention 
to  general  treatment  and  its  effect  locally  than  we  are  to  local 
treatment  by  itself. 

Mention  has  been  made  of  the  fact  that  complaints  of 
marked  defects  in  hearing  are  not  made  until  after  the  age 
of  puberty.  In  the  cases  under  consideration,  although  a 
definite  history  could  be  obtained  of  scarlet  fever  or  some 
other  predisposing  factor,  it  was  seldom  that  the  hearing  was 
bad  enough  to  be  noticed  and  to  demand  treatment  until  after 
the  fourteenth  year.  \\'hatever  treatment  that  was  begun  then 
was  given  in  a  perfunctory  manner  and  did  little  good.  It 
has  been  my  experience  that  children  of  this  age  cannot  be 
made  to  appreciate  the  seriousness  of  their  condition  and  will 
use  every  subterfuge  to  get  out  of  treatment.  Alost  of  my 
adult  patients  have  candidly  admitted  that  they  either  did  not 
have  any  treatment  at  this  time  or  else  that  they  were  taken 
to  otologists  once  or  twice  and  then  were  told  to  return  at 
regular  intervals  which  they  never  did.  This  puts  the  blame 
for  future  trouble  on  the  patient  himself,  although  it  is  hard 
to  make  him  see  it  from  that  point  of  view. 

By  far  the  majority  of  patients  in  this  series  have  had  some 
nose  or  throat  abnormality  and,  at  an  earlier  date,  I  collected 
a  series  of  fifty  of  these  cases  to  show  the  intimate  relation- 
ship of  pathologic  conditions  of  the  nose  to  chronic  catarrhal 
otitis  media.  Since  that  time  I  have  become  more  conser\^a- 
tive  and  have  felt  that  it  was  impossible  to  say,  for  example, 
that  a  deviation  of  the  septum  was  responsible  for  the  ear 
condition.     It  is  a  fact  that  almost  all  these  patients  have  some 


ANALYSIS  OF  CASES  OF  PROGRIiSSIVE  DEAFNESS.  947 

abnormality  in  the  nose  or  throat  or  had  such  an  abnormality 
which  was  corrected  at  an  earlier  date.  But  I  regret  to  say 
that  the  correction  of  the  nose  and  throat  trouble  has  not  by 
any  means  improved  the  hearing.  For  some  years  I  hoped 
that  this  would  be  so,  but  a  proper  analysis  has  shown  me  that 
oftentimes  the  damage  has  been  done  so  completely  before  the 
patient  came  to  me  that  no  amount  of  operative  interference 
could  correct  it.  In  looking  over  these  histories  I  find  that 
there  is  a  deviation  of  the  septum  or  a  sinus  condition  or  some 
disease  of  the  tonsils  or  some  adenoid  tissue.  And  if  such  a 
condition  is  directly  connected  with  some  pathologic  condition 
of  the  eustachian  tube,  which  seems  to  me  to  be  continued 
because  of  the  nose  and  throat  abnormality,  I  advise  that  an 
operation  should  be  performed;  if,  on  the  contrary,  I  can  see 
no  connection,  I  do  not  hesitate  to  advise  that  no  operation 
should  be  performed.  It  is  my  opinion  that  most  of  these  pa- 
tients have  suffered  from  too  many  operations  upon  the  nose 
and  throat,  and  that  they  have  just  cause  for  the  feeling  that 
their  condition  has  been  made  worse  because  of  too  much 
meddling. 

Symptoms. — Naturally,  the  symptoms  that  most  of  these 
patients  have  complained  of  is  deafness  in  one  or  both  ears. 
In  the  majority  of  cases  they  have  felt  that  one  ear  is  worse 
than  the  other,  but  careful  tests  have  shown  that  the  hearing 
is  often  worse  in  the  ear  of  which  they  complain  the  less. 
About  50  per  cent  of  the  patients  have  complained  of  tinnitus, 
which  varies  in  character  and  degree.  In  the  more  advanced 
cases  the  complaint  of  the  tinnitus  has  been  more  than  the 
complaint  of  the  deafness.  It  is  ditihcult  to  determine  when 
this  tinnitvis  has  first  come  on,  but  as  a  rule  it  is  the  forerunner 
of  the  complaint  of  deafness.  But  this  does  not  mean  that  it 
has  preceded  the  deafness.  It  is  only  that  the  deafness  has 
not  been  of  sufficient  degree  to  be  noticeable  until  after  the 
tinnitus  has  made  itself  evident.  It  is  my  firm  belief  that  if 
the  majority  of  these  patients  had  been  properly  treated  at  the 
time  that  they  first  noticed  the  tinnitus  a  great  deal  could  have 
been  done  to  prevent  further  trouble.  Paracusis  has  only  been 
present  in  the  more  advanced  cases,  usually  in  patients  who 
have  been  treated  by  a  number  of  physicians  over  a  long  period 
of  years.    It  has  been  my  experience  that  patients  who  have  a 
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paracusis  Willisii  will  not  respond  to  any  treatment  which 
we  have  at  our  command  at  the  present  time.  In  all  proba- 
bility the  paracusis  is  due  to  a  fixity  of  the  ligament  of  the 
oval  window  which  it  is  difficult  if  not  impossible  to  over- 
come. Dizziness  and  nystagmus  have  seldom  been  noted  ex- 
cept in  those  cases  which  demonstrate  some  trouble  more 
deeply  located  beyond  the  middle  ear. 

There  is  a  certain  class  of  cases  which  demand  our  attention 
and  which  have  not  been  differentially  classified.  1  refer  to 
patients  who  suffer  from  what  I  have  termed  "intermittent 
deafness.'"  Such  patients  will  state  that  their  hearing  is  bet- 
ter at  one  time  or  another,  is  better  in  one  climate  or  another. 
Any  change  in  the  weather  seems  to  make  a  great  difference 
in  their  hearing  acuity.  Any  change  in  their  physical  condi- 
tion seems  to  make  a  great  dift'erence  in  their  hearing  acuity. 
Over  half  the  patients  in  this  series,  under  thirty  years  of  age, 
have  what  I  call  intermittent  deafness.  One  should  pay  care- 
ful attention  to  this  fact,  because  it  indicates  that  the  ear  con- 
dition is  not  so  bad  but  what  it  can  be  arrested  or  improved, 
provided  one  is  able  to  get  the  factor  which  makes  the  change 
in  the  hearing  acuity.  A  careful  examination  of  these  cases 
shows  that  in  almost  all  cases  the  reason  for  the  change  in 
hearing  is  because  the  mucosa  of  the  eustachian  tube  becomes 
inflamed  at  times,  while  at  other  times  this  inflammation  sub- 
sides and  the  tube  again  becomes  patent.  In  other  words,  the 
cause  of  the  trouble  must  be  found  in  the  nasopharynx.  Many 
of  these  patients  have  diseased  tonsils  which  set  up  an  irrita- 
tion in  the  nasopharynx,  as  explained  by  Emerson.  Others 
have  adhesions  in  the  fossa  of  Rosenmiiller  which  are  contin- 
ually interfering  with  proper  muscular  action  of  the  eustachian 
tubes.  Others  have  definite  abnormalities  in  the  nose,  particu- 
larly hyperplastic  or  suppurative  conditions  of  the  nasal  sin- 
uses. But  by  far  the  majority  of  them  have  a  polypoid  condi- 
tion of  the  posterior  tips  of  the  inferior  turbinates  which  act 
directly  on  the  tubal  orifice.  Some  of  these  poh-ps  are  small 
but  hang  directly  into  the  tube  itself,  while  others  are  so  large 
that  they  block  oft'  the  nasopharynx  completely.  Since  the  ex- 
amination with  the  nasopharyngoscope  has  become  a  routine 
procedure  in  our  office  we  have  been  surprised  to  find  that 
polypoid  tips  of  the  inferior  turbinate  are  present   in   nearly 
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7~>  per  cent  of  the  adults  who  come  to  us  complaining  of  deaf- 
ness, particularly  of  the  intermittent  type.  I  cannnot  too 
strongly  emphasize  this  point.  Moreover,  as  will  be  shown 
later  on,  it  is  surprising  in  how  many  cases  the  hearing  has 
been  improved  after  these  tips  have  been  properly  attended  to. 
After  trying  numerous  classifications  of  cases,  we  have  de- 
cided that  a  clinicopathologic  classification  is  the  best.  By 
this  I  mean  that  the  clinical  evidence  of  the  condition,  as  evi- 
denced by  tuning  fork  tests  and  symptoms,  is  joined  to  the 
pathologic  evidence  as  shown  in  the  middle  ear  and  naso- 
pharynx. In  former  years,  the  general  term  O.  M.  C.  C.  was 
used,  which  meant  nothing.  Today  it  is  necessary  to  dififeren- 
tiate  the  various  types  of  progressive  deafness  with  which 
we  commonly  come  in  contact.  We  have  found  it  satisfactory 
to  place  our  patients  in  one  of  the  groups  about  to  be  men- 
tioned. 

1.  Retracted  drum  with  stenosed  tube. 

2.  Retracted  drum  with  open  tube. 

3.  Slightly  retracted  drum  with  a  tube  which  intermittently 
opens  and  closes. 

4.  Slightly  retracted  drum  which,  on  vibratory  massage, 
shows  only  slight  loss  in  motion. 

5.  The  relaxed  ear  drum,  associated  or  unassociated  with  a 
retracted   drum. 

6.  Rare  cases,  such  as  otosclerosis  and  nerve  deafness. 

1.  Retracted  Drum  With  Stenosed  Tube. — A  large  percent- 
age of  cases  come  in  the  first  class.  At  no  time  is  the  tube 
open  vinless  it  is  forced  open  by  the  passage  of  applicators  or 
bougies.  These  cases  cannot  be  Politzerized  and  seldom  can 
be  benefited  by  catheterization. 

2.  Retracted  Drum  With  Open  Tube. — A  small  percentage 
of  cases  belong  to  this  class.  The  deafness  is  associated  with 
an  atrophic  condition  of  the  mucosa  of  the  nose  and  throat, 
which  extewds  up  through  the  eustachian  tubes  into  the  ears. 
The  retraction,  in  parts,  may  be  associated  with  a  relaxation  of 
the  drum.  In  other  cases  the  drum  is  held  rigid,  due  to  the 
marked  infiltration  with  connective  tissue  and  the  ankylosis 
between  the  articular  joints. 

3.  Slightly  Retracted  Drum  With  a  Tube  Which  Intermit- 
tently Opens  and  Closes. — By    far  the  majority  of    patients 
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under  thirty  years  of  age  belong  to  this  class  and  can  be  bene- 
fited by  proper  treatment.  The  amount  of  retraction  is  due  to 
the  negative  air  pressure  in  the  middle  ear  and  is  most  often 
secondary  to  some  condition  in  the  nasopharynx.  When  this 
is  overcome  and  the  tube  dilated,  the  drum  can  be  readily 
massaged  and  the  excursions  are  about  normal.  One  has  to 
watch  these  cases  carefully,  because  any  acute  inflammatory 
condition  of  the  nose  and  throat  immediately  shows  its  effects 
on  the  hearing  acuity. 

4.  Slightly  Retracted  Drum,  Which,  on  Mbratory^AIassage, 
Shows  Only  Slight  Loss  in  ^Motion. — In  a  goodly  percentage 
of  cases,  examination  with  the  otoscope,  attached  to  a  vibra- 
tory massage  apparatus,  will  show  almost  normal  excursions 
of  the  drum.  There  may  be  a  few'  adhesions  which  hold  the 
drum  down  in  places,  or  there  may  be  a  slight  thickening  of 
the  drum  in  certain  parts.  The  ossicular  joints  seem  to  be 
freely  movable.  It  is  important  to  recognize  this  class  of 
cases,  for  it  is  in  them  that  vibratory  massage,  if  done  with 
intelligence,  will  do  so  much  good.  Almost  always  there  is 
an  associated  condition  of  the  eustachian  tube  which  needs 
attention. 

5.  The  Relaxed  Ear  Drum,  Associated  or  Unassociated 
With  a  Retracted  Drum. — In  numerous  papers  in  the  past  I 
have  spoken  of  the  relaxed  ear  drum,  which  gives  rise  to  what 
I  have  popularly  called  pocket  handkerchief  deafness.  This 
class  of  cases  has  a  definite  syndrome.  With  every  act  of 
blowing  the  nose  the  patient  has  been  in  the  habit  of  inflating 
his  ears.  He  has  made  himself  deaf  by  overinflating  his 
ears,  and  his  ears  are  peculiarly  sensitive  to  all  vibrations, 
whether  they  be  sound  or  not.  A  very  large  percentage  of 
cases  that  were  originally  called  O.  IM.  C.  C.  belong  in  this 
class.  They  must  be  recognized,  because  they  are  the  cases 
which  should  be  left  severely  alone  unless  one  feels  that  it 
is  worth  while  to  attempt  to  tighten  up  the  ear  drums.  Some- 
times the  relaxation  is  in  certain  parts  of  the  drum  only  and 
is  accompanied  by  a  retraction  in  other  parts  due  to  adhesions 
between  the  drum  and  the  internal  wall  of  the  middle  ear  or 
between  the  ossicular  joints.  A  definite  diagnosis  of  this 
clinicopathologic  entity  can  readily  be  made  by  means  of  the 
nasopharyngoscope  and  the  otoscope. 
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6.  Rare  Cases,  Such  as  Otosclerosis  and  Nerve  Deafness. 
— No  better  evidence  of  the  rarity  of  true  nerve  deafness  can 
be  given  than  by  an  analysis  of  these  cases,  which  shows  that 
there  were  only  three  cases  of  nerve  deafness  out  of  five  hun- 
dred patients  examined.  All  three  were  syphilitic  in  origin. 
or  at  least  in  all  three  cases  there  was  a  history  of  a  previous 
syphilis.  I  do  not  wish  to  assert  that  all  cases  of  nerve  deaf- 
ness are  due  to  syphilis.  There  are  other  factors,  such  as 
meningitis  and  systemic  infections.  Yet,  having  heard  so 
much  about  nerve  deafness,  I  am  rather  surprised  to  find  that 
there  were  only  three  cases  in  this  series.  And  what  is  equally 
as  surprising  to  you  perhaps,  I  have  not  seen  one  case  of  oto- 
sclerosis that  I  could  diagnose  clinically.  It  is  about  time 
that  we  restricted  the  term  otosclerosis.  It  is  used  too  loosely 
and  has  become  a  byword  in  the  mouths  of  the  deaf  with 
the  result  that  a  great  many  patients  who  are  told  that  they 
have  this  condition  give  up  in  despair  and  become  hopeless 
despondents.  Not  having  seen  a  case  of  otosclerosis  in  over 
five  hundred  cases  of  deafness  makes  me  feel  that  the  condi- 
tion is  very  rare,  and  this  is  further  corroborated  by  the  state- 
ments of  investigators  who  declare  that  a  very  minimum  per- 
centage of  cases  of  deafness  examined  pathologically  after 
death  show  the  lesions  of  otosclerosis. 

Improved  Methods  of  Examination. — Our  conception  of  the 
pathologies  of  progressive  deafness  has  expanded  considera- 
bly since  the  introduction  of  more  precise  methods  of  exam- 
ination. The  cursory  examination  of  the  ear  drum  with  an 
ordinary'  speculum  and  the  examination  of  the  nasopharynx 
with  the  small  rhinoscopic  mirror  will  not  suffice.  There  are 
three  new  essential  instruments  with  which  the  otologist  can- 
not get  along  without — the  Holmes  nasopharyngoscope  (a 
great  improvement  on  my  original  instrument,  the  pharyngo- 
scope), the  electric  otoscope  with  attachments  for  pneumo- 
massage  of  the  drum,  and  the  various  applicators,  sounds  and 
bougies,  the  best  of  which  are  patterned  after  Yankauer's 
instruments.  In  the  earlier  cases  of  this  series  we  did  not 
have  these  valuable  instruments  to  aid  us  in  diagnosis,  but 
now  that  we  use  them  as  a  routine  procedure  it  is  hard  to 
believe  that  we  ever  got  along  without  them.  Direct  inspec- 
tion of  the  eustachian  orifice  is  of  most  importance,  and  we 
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are  amazed  at  the  amount  of  information  we  derive  from  this 
examination.  The  otoscope  allows  us  to  ascertain  the  exact 
excursions  of  the  ear  drum,  which  is  of  equal  importance. 
The  determination  of  the  character  of  the  mucosa  of  the 
eustachian  tube  can  only  be  properly  determined  by  the  pass- 
age of  applicators,  sounds  and  bougies  through  it.  The  in- 
formation that  can  be  derived  from  such  a  procedure  I  de- 
scribed in  a  paper  read  last  year  before  our  State  society. 

Value  of  Tuning  Fork  Tests. — Tests  of  hearing  acuity  by 
means  of  tuning  forks  as  well  as  by  the  watch,  whisper  and 
spoken  voice  are  a  part  of  our  usual  procedure.  But  the  more 
I  have  recourse  to  such  examination,  the  less  value  I  place 
upon  it.  Not  for  one  moment  would  I  give  up  these  tests  in 
order  to  differentiate  the  kind  of  deafness  that  is  present 
or  in  order  to  make  comparative  observations,  but  the  per- 
sonal equation  enters  into  the  tests  to  a  great  extent.  But 
what  is  of  most  importance,  the  amount  of  improvement  which 
the  patient  derives  from  treatment  cannot  be  measured  by 
instruments  but  only  by  his  own  interpretation  of  the  amount 
of  improvement  that  has  taken  place.  I  am  not  as  anxious  to 
know  whether  my  tuning  forks  show  any  improvement  in  my 
patient's  hearing  as  I  am  in  knowing  whether  he  feels  that  he 
is  hearing  better  in  the  practical  everyday  life  that  he  leads. 
In  analyzing  this  series  I  find  that  in  many  cases  the  patient 
thinks  that  he  hears  better,  although  my  technical  examination 
shows  no  improvement.  A  considerable  number  of  these  pa- 
tients have  stood  by  me  for  years,  and  they  are  content  that 
I  can  keep  them  from  getting  worse.  From  my  own  per- 
sonal point  of  view,  I  am  not  satisfied,  but  the  patient  is  and 
that  is  what  counts  in  the  end.  There  is  no  instrument  that 
I  know  which  is  an  accurate  test  of  hearing  at  the  present 
time,  unless  we  accept  the  audiometer,  which  Dean  has  writ- 
ten of  in  a  recent  issue  of  the  Laryngoscope. 

Prosmosis. — The  cases  in  this  series  divide  themselves  into 
two  classes :  patients  who  are  moderately  deaf  and  in  whom 
there  is  some  hope  of  improvement,  and  cases  that  are  hope- 
lessly deaf  from  the  medical  point  of  view.  More  of  the  latter 
class  are  consulting  me  year  by  year,  perhaps  because  the 
otologists  of  the  country  are  using  me  as  a  court  of  last  re- 
sort.     Mental    reconstruction    of    the   deafened    is    becoming 
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more  and  more  the  duty  of  the  otologist,  and  this  latter  class 
can  be  handled  only  in  that  way.  The  prognosis,  therefore, 
depends  upon  the  type  of  case  one  is  treating.  I  believe  that 
the  results  I  am  beginning  to  attain  in  the  mildly  progressive 
type  of  case  means  a  great  deal  for  the  future.  I  know  that 
I  am  getting  better  results  than  I  did  as  short  a  time  as  three 
years  ago.  I  cannot  help  but  feel  that  the  future  is  full  of 
promise  if  the  otologists  of  the  country  will  delve  into  this 
problem  with  the  same  thoroughness  with  which  they  have 
handled  all  other  problems  in  their  field.  First  of  all,  the 
prognostications  of  the  future  will  depend  on  how  much  edu- 
cational propaganda  can  be  spread  about  so  that  the  proper 
preventive  measures  in  early  childhood  will  be  used.  Secondly, 
otologists  must  be  impressed  with  the  fact  that  a  proper  clin- 
icopathologic  picture  must  be  revealed  before  any  attempt  is 
made  at  treatment.  Thirdly,  we  must  get  away  from  the  time 
worn  idea  that  inflation  of  the  ears  is  the  only  treatment.  The 
prognosis  of  the  socalled  hopeless  cases  will  depend  upon  our 
ability  to  make  these  patients  take  up  lip  reading  at  the  earliest 
opportunity.     That  is  the  salvation  of  these  patients. 

Treatment. — It  will  not  be  my  purpose  to  outline  any  defin- 
ite treatment  as  the  result  of  my  careful  perusal  of  these  cases. 
The  most  important  thing  to  my  mind  is  that  I  have  become 
more  and  more  convinced  that  the  only  hope  of  relief  lies  in 
the  proper  attention  to  pathologic  conditions  of  the  naso- 
pharynx which  exercises  any  influence  on  the  eustachian  tube. 
Tubal  patency  is  of  the  utmost  importance  and  must  be  per- 
manently, not  temporarily,  established.  Having  assumed  that 
everything  of  an  ameliorative  nature,  be  it  operative  or  other- 
wise, has  been  attempted,  there  is  often  still  a  degree  of  in- 
flammation at  the  orifice  of  the  eustachian  tube  or  in  the  tube 
itself  which  must  be  overcome.  After  having  tried  every  kind 
of  medicament  we  have  come  to  the  conclusion  that  the  high 
frequency  current,  properly  applied,  does  the  most  good.  The 
ultraviolet  ray  may  be  applied  by  direct  vacuum  tubes,  or  one 
may  use  the  modified  nasopharj^ngoscope  w^hich  I  have  re- 
cently had  made,  into  which  can  be  fitted  a  fine  electrode  for 
fulguration.  The  vacuum  tubes  are  made  on  the  same  lines 
as  a  eustachian  catheter,  and  are  wound  with  silk  ribbon 
which  is  coated  with  shellac  so  that  if  they  break  in  the  nose 
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no  harm  will  be  done.  They  are  inserted  into  the  orifice  of 
the  eustachian  tube  and  the  current  is  apphed  directly  for  from 
five  to  ten  minutes.  The  results  are  very  gratifying.  After 
one  to  two  treatments  the  tube  remains  open  and  stays  open 
for  a  considerable  length  of  time.  We  have  treated  about 
fifty  patients  in  this  way  during  the  past  six  months,  and  in 
many  instances  the  hearing  has  been  markedly  improved  with- 
out making  use  of  dilators  in  the  tube  of  any  kind.  The  ful- 
guration  treatment  is  of  particular  value  in  those  cases  in 
which  polypoid  tips  of  the  inferior  turbinates  are  overhang- 
ing the  eustachian  orifices  and  where  there  are  evidences  of 
glandular  excrescences  on  the  promontory  of  the  tube,  in  the 
fossa  of  Rosenmuller  or  in  the  mouth  of  the  tube  itself.  The 
current  is  applied  in  the  same  manner  as  when  one  desires  to 
get  rid  of  a  growth  in  the  bladder.  As  the  fulguration  is  per- 
formed under  direct  inspection  no  harm  can  be  done. 

What  conclusions  can  be  arrived  at  as  a  result  of  an  analy- 
sis of  this  large  number  of  cases?  Surely  we  must  feel  that 
the  results  are  not  very  gratifying,  as  far  as  cures  are  con- 
cerned. But  the  future  is  full  of  promise.  First  and  fore- 
most, we  must  classify  our  cases  in  a  different  manner  than 
we  have  in  the  past.  A  clinicopathologic  classification  must 
be  established,  as  it  seems  almost  hopeless  to  get  at  a  patho- 
logic classification  by  itself.  Secondly,  we  must  pay  more 
attention  to  the  etiologic  factors  in  childhood  and  recognize 
the  fact  that  most  of  the  harm  is  done  before  it  is  discovered, 
and  therefore  be  able  to  instruct  parents  and  family  physi- 
cians more  carefully.  Thirdly,  we  must  separate  those  cases 
for  whom  something  can  be  done  medically  from  those  for 
whom  nothing  can  be  done  medically,  and  give  these  patients 
the  benefit  of  our  honest  advice.  It  is  a  sad  commentary  on 
our  treatment  in  the  past  that  we  have  so  many  hopelessly  deaf 
patients  who  have  to  resort  to  lip  reading  to  overcome  their 
handicap.  Lastly,  the  newer  and  precise  methods  of  diagnosis 
and  direct  treatment  which  we  feared  to  use  until  a  few  years 
ago  have  become  common  knowledge  and  encourage  us  to 
feel  that  in  the  course  of  time  we  shall  be  able  to  treat  these 
patients  with  intelligence  and  be  able  to  give  them  honest 
encouragement. 

2178  Broadway, 


LVI. 

CERTAIN  OBSERVATIONS  IN  RELATION  TO  THE 
SURGERY  OF  THE  SPHENOID  SINUS. 

By  B.  N.  Colver,  M.  D., 
Battle  Creek. 

Introduction. — About  ten  years  ago  opportunity  was  afford- 
ed to  observe  a  very  puzzling  case  in  the  clinic  of  a  well  known 
internist.  This  patient  was  seen  by  a  number  of  consultants, 
but  the  diagnosis  was  established  only  at  autopsy.  It  was 
abscess  of  a  sphenoid  sinus  with  meningitis.  At  this  time  I 
was  also  fortunate  to  be  able  to  study  with  Skillern.  He  was 
then  working  on  the  material  for  the  first  edition  of  his  excell- 
ent book,  "The  Accessory  Sinus."  Ever  since,  the  lure  of  the 
sphenoid  sinus  has  been  persistent  and  insistent.  This  interest 
has  been  stimulated  by  the  writings  of  Skillern,  Sluder,  Loeb, 
and  others.  In  our  own  clinic  we  have  been  struck  with  the 
more  than  occasional  case  in  which  the  sphenoid  sinus  seemed 
to  be  the  site  of  persistent  pathology.  In  many  cases  of  mul- 
tiple sinusitis  it  is  inevitable  that  the  sphenoid  should-  partici- 
pate. Shambaugh^  reports  a  case  of  acute  abscess  of  one 
sphenoid  sinus  in  which  the  posterior  ethmoid  cells  were  also 
involved.  He  remarks  that  infection  restricted  to  the  sphenoid 
sinus  in  which  other  nasal  accessory  sinuses  are  not  involved 
is  rather  the  exception.  In  this  he  evidently  refers  to  the 
acute  cases.  But  in  not  a  few  chronic  cases,  where  either  in 
our  own  clinic  or  in  other  clinics  the  pathology  of  septum, 
middle  turbinates,  and  other  sinuses  had  been  either  corrected 
or  excluded,  the  patient  continued  to  suffer  with  obscure 
symptoms  apparently  of  nasal  origin.  Persistent  nasopharyn- 
gitis, lateral  pharyngitis,  recurrent  rhinitis  and  indefinite  aches 
and  pains  in  the  head  without  evident  cause  led  us  more  and 
more  frequently  to  suspect  the  sphenoid  sinus.  The  recogni- 
tion of  the  more  severe  cases  by  the  obvious  clinical  picture 
invited  us  to  seek  the  milder  and  less  clearcut  ones.  Further, 
the  conclusion  was  reached  that  it  is  just  as  logical  to  expect 
a  residual  infection  of  low  grade  in  one    or    both  sphenoid 
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sinuses  after  an  intense  rhinitis,  as  it  is  to  look  for  the  same 
in  a  maxillary  or  frontal  sinus.  Each  spring  brings  its  after- 
math of  chronic  cases,  secondary  to  the  neglected  acute  rhin- 
itis cases  of  the  winter.^  In  many  of  these  the  ethmoid  laby- 
rinth may  have  recovered  completely  from  the  acute  infection 
and  the  general  nasal  mucosa  look  normal.  Remaining,  how- 
ever, there  may  be  a  frontal,  a  maxillary,  or  a  sphenoidal  relic 
with  the  more  or  less  indefinite  mild  chronic  course.  It  is  to 
the  surgical  care  of  such  sphenoid  cases  that  there  observations 
are  directed. 

THK   SUBMUCOUS   SPHENOID  SINUS   OPERATION. 

Surgical  Procedure. — The  surgical  procedure  that  has  been 
followed  in  the  later  of  these  cases  consists  in  a  submucous 
resection  of  the  nasal  septum,  with  the  removal  of  considera- 
ble of  the  anterior  wall  of  the  sinuses  down  to  the  lower  angle, 
and  when  possible  even  a  bit  of  the  floor  of  the  sinus.  The 
septum  between  the  sinuses  may  be  partially  or  completely  re- 
moved as  indicated  by  the  pathologic  condition  present. 

When  the  septal  operation  is  carried  far  back  the  vertical 
plate  leads  to  the  sphenoidal  crest.  This  is  covered  below  by 
the  anterior  portion  of  the  base  of  the  vomer,  under  which  it 
runs  into  the  rostrum  of  the  sphenoid.  The  alse  of  the  vomer, 
anteriorly,  spread  laterally  to  cover  the  inner  borders  of  the 
sphenoturbinals.  After  the  crest  is  reached  the  mucous  mem- 
brane over  the  anterior  surface  of  the  sphenoid  is  elevated, 
thus  giving  wide  exposure  of  the  field.  Slits  are  next  made 
in  the  thin  bony  wall  of  the  sinuses  between  the  crest  and  the 
sphenoturbinals.  These  slits  may  be  continued  downward  into 
the  thinner  borders  of  the  alae  of  the  base  of  the  vomer.  Occa- 
sionally this  may  be  done  and  the  anterior  bony  wall  of  the 
sinuses  removed  without  lacerating  the  sinus  mucosa.  The 
only  difficulty  arises  from  the  varying  anatomy  and  relations 
of  the  sinuses  to  each  other. 

After  the  slits  are  made  forceps  may  be  slipped  astride  the 
upper  portion  of  the  crest,  which  is  removed  as  far  as  the  base 
of  the  vomer.  Considerable  difficulty  is  experienced  if  an 
attempt  is  made  to  remove  the  crest  without  first  delimiting 
and  partially  freeing  it  as  mentioned.  The  removal  may  be 
continued  downward  to  insure  good  exposure  of  the  anterior 
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wall  of  the  sinuses  and  of  the  floor  as  well.  This  includes  the 
biting  away  of  the  anterior  portion  of  the  vomer  back  to  the 
rostrum.  The  especial  advantage  of  this  is  to  obviate  the 
leaving  of  a  lip  or  retaining  wall  at  the  floor  of  the  sinus. 
This  clean  removal  permits  the  chimney  action  during  inspira- 
tion, described  by  Canfield,  in  relation  to  the  maxillary  sinus. 
In  his  operation  he  urges  the  removal  of  the  deepest  portion  of 
the  median  wall  for  this  purpose.  The  anterior  inferior  angle 
of  the  sphenoid  sinus,  while  not  acutely  angulated,  often  pre- 
sents a  sort  of  reservoir  or  cupping.  This  lays  it  open  to  sus- 
picion as  an  area  of  persistent  pathology,  as  pointed  out  by 
Denker,  in  relation  to  the  anterior  superior  angle  of  the  max- 
illary sinus. 

In  the  course  of  the  operation  we  have  found  occasion  to 
correct  middle  turbinate  pathology  also  by  such  procedures 
as  infraction  and  proper  placement  of  turbinates  in  relation 
to  the  straightened  septum  and  correction  of  the  socalled  cys- 
tic middle  turbinates.  The  first  step  with  such  a  cellular  tur- 
binate is  to  plunge  the  angle  knife  into  the  center  of  its  an- 
terior end.  The  contained  cell  is  thus  punctured.  The  blade 
of  the  scissors  is  now  introduced  and  the  incision  continued 
inferiorly  and  posteriorly,  and  superiorly  and  posteriorly  to 
the  extent  of  the  cell.  A  snare  is  slipped  over  the  lateral  half 
of  the  split  turbinate  and  that  half  thus  removed  slightly  back 
of  the  posterior  end  of  the  cell.  This  reduces  the  lateral 
diameter  of  the  turbinate  from  60  to  75  per  cent  without 
diminishing  the  area  of  mucous  membrane  and  with  a  mini- 
mum area  of  surgical  wound.  The  remaining  median  shell 
may  be  squeezed  or  compressed  by  a  flat  forceps  and  infracted, 
and  thus  straightened,  moulded,  and  placed  to  best  advantage 
in  relation  to  the  new  septal  plane.  This  also  facilitates  the 
inspection  and  work  upon  the  anterior  sphenoidal  wall. 

After  the  bone  work  is  complete  and  the  turbinates  are  in- 
fracted, the  mucous  membrane  of  the  anterior  walls  of  the 
sphenoid  sinuses  may  be  removed  by  knife,  forceps  and  scis- 
sors. This  is  done  through  a  long  nasal  speculum  that  gently 
presses  aside  the  septum  and  the  posterior  end  of  the  opposing 
turbinate. 

The  after-care  is  the  after-care  of  the  submucous  resection. 
A  light  gauze  packing  is  used  for  the  septal  flaps,  but  not  car- 
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ried  far  back  in  the  nose.  We  have  not  packed  any  sinus. 
In  some  of  our  cases  the  Lynch  septal  splints  have  been  used. 

In  two  or  three  cases  the  thickness  of  the  lower  portion  of 
the  bony  sinus  wall  has  made  a  bone  biting  forceps  inadequate 
to  remove  as  low  as  desired.  A  chisel  has  been  held  with  the 
edge  vertical  or  at  right  angles  to  the  floor  of  the  sinus,  and 
two  or  three  nicks  cut  into  the  heavier  bone.  After  this,  gentle 
rocking  of  the  demarked  fragments  easily  removes  them.  In 
one  case  considerable  bleeding  was  encountered  but  it  was  not 
serious.  The  sinus  mucous  membrane  is  pushed  aside  rather 
than  lacerated.  Only  at  the  conclusion  of  the  bony  operation 
is  the  nasal  mucous  membrane  removed  overlying  the  sinus, 
and  finally  the  sinus  mucous  membrane  itself  correspondingly 
trimmed  away. 

No  irrigation  or  antiseptics  have  been  used  in  the  sinuses. 
The  rhinorrhea  cerebrospinalis  noted  by  Skillern  has  not  been 
observed. 

In  opening  these  sinuses  we  have  found  mucus  varying  from 
nearly  clear  to  decidedly  purulent.  We  have  found  the  mucosa 
apparently  normal  after  being  wiped  out  and  have  found  it 
congested,  swollen  and  thickened  in  local  areas. 

Cavanaugh  reports  one  of  his  cases  in  which  the  opening 
of  a  dry  sinus  was  followed  by  the  immediate  relief  of  a  long 
continued  pressure.  He  believes  this  to  have  been  a  vacuum 
sphenoidal  sinus. 

Classification. — In  diagnosis  and  decision,  the  classification 
given  by  Skillern^  has  been  followed. 

1.  Acute  Inflammation. — These  cases  are  incidental  to  acute 
nasal  infections  and  are  not  surgical.  Under  proper  care  prac- 
tically all  of  them  should  resolve. 

2.  Chronic  Catarrhal  Inflammation. — This  is  the  mildest, 
most  common  and  least  recognized  form  of  sinusitis.  Its 
history  and  symptoms  are  persistent  pharyngitis  sicca,  phar}'n- 
gitis  lateralis,  postnasal  discharge,  fullness  and  dryness  in  the 
nasopharynx  and  hawking  and  rasping  of  the  throat  in  the 
morning.  It  rarely  becomes  frankly  purulent  or  shows  marked 
exacerbations,  but  continues  about  the  same  indefinitely. 

3.  Chronic  Purulent  Inflammation. — In  this  form  the  mu- 
cosa is  infected  in  local  areas,  some  portions  being  more  or 
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less  healthy.  *  The  characteristics  of  this  type  are  remittent. 
There  are  exacerbations  with  pronounced  symptoms,  such  as 
profuse  discharge  and  typical  headaches.  During  the  quiescent 
stage  the  symptoms  abate,  but  there  is  always  some  postnasal 
discharge,  dull  headache,  and  an  extreme  tendency  to  "catch 
cold." 

In  both  of  these  chronic  forms  Skillern  advocates  his  con- 
servative operation.  In  this  operation  the  normal  nasal  struc- 
tures are  almost  undisturbed.  It  would  appear  that  these  cases 
are  also  quite  suitable  for  the  procedure  outlined  herein,  espe- 
cially when  the  anatomic  conformation  of  the  septum  and 
turbinates  calls  for  correction.  The  microscopic  examination 
made  of  tissue  taken  at  autopsy  from  the  sphenoid  sinus 
by  J.  D.  Cowie  and  J.  S.  Fraser  (quoted  by  Cavanaugh)  shows 
that  slight  catarrhal  changes  in  the  mucous  membrane  were 
often  found,  but  genuine  suppuration  was  rare. 

4. — Chronic  Purulent  Inflammation  with  Permanent  Path- 
ologic Changes  in  the  Mucosa  and  Underlying  Bone. — These 
cases  are  more  severe  or  advanced  cases  and  more  rare  than 
the  other  two.  They  are  the  typical  sphenoidal  empyema  of 
the  textbooks.  All  the  classical  symptoms  appear  and  are 
marked.  There  are  headache,  mental  symptoms,  cacosmia, 
marked  postnasal  secretion,  sore  throat,  hoarseness,  disturb- 
ances of  bronchi  and  stomach  and  ocular  symptoms.  From 
such  cases  we  believe  the  sphenopalatine  ganglion  syndrome 
may  often  arise.  These  are  the  cases  of  hyperplastic  sphe- 
noiditis  described  by  Sluder.  They  probably  result  from  long 
continued  irritation  of  the  cavity.  If  diagnosed  in  the  early 
stage  and  properly  handled  they  would  never  develop  into  this 
type,  and  many  cases  of  ganglion  symptoms  could  be  avoided.* 
It.  was  for  such  chronic  cases  that  sphenoid  surgery  was  first 
utilized  and  the  radical  intranasal  operation  devised,  as  de- 
scribed by  Hajek.  Inasmuch  as  the  posterior  ethmoid  cells 
are  usually  involved,  it  would  seem  that  the  radical  operation 
is  the  one  of  choice. 

5.  Mucocele. — Such  pent  up  collections  of  mucoid  material 
are  more  or  less  rare.  Skillern  advises  the  radical  operation, 
but  it  would  seem  that  the  submucous  sphenoid  operation 
would  be  justifiable,  at  least  as  the  first  attempt,  in  any  case 
with  deviated  septum. 
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6.  Pyocele. — This  collection  of  pent  up  pus  resulting  from 
a  sudden  closure  of  ostium  or  an  acute  infection  of  a  muco- 
cele, is  indeed  a  rare  incident.  It  is,  on  the  other  hand,  a 
very  grave  condition  and  is  probably  the  class  to  which  be- 
longs the  case  noted  above.  A  prompt  and  radical  operation 
is  indicated.  It  is  likely  that  the  packing,  congestion  and 
edema  incidental  to  the  submucous  operation  would  negative 
even  the  trial  of  the  same  for  such  cases.  In  such  a  case  pre- 
senting marked  septal  deviation  the  operation  might  be  carried 
to  the  removal  of  the  sphenoid  crest  and  then  completed  out- 
side the  septal  flaps.  This  would  mean  the  removal  of  the 
mucosa  overlying  the  anterior  surface  of  the  sinus  before  the 
bone  wall  was  attacked.  Further,  the  more  virulent  nature 
of  the  pus  would  lead  to  the  possibility  of  a  complication  of 
healing  of  the  septal  flaps.  In  none  of  the  cases  performed 
for  sinuses  of  suitable  type  has  there  been  any  complicating 
infection  or  trouble  with  septal  healing. 

Examination. — Cavanaugh*  suggests  that  "Compared  with 
the  general  interest  in  the  other  sinuses,  the  attention  given  to 
the  sphenoid  sinus  is  slight,  due,  maybe,  to  the  fact  that  it  is 
harder  to  reach  and  examine.  It  is  of  greater  importance, 
due  to  closer  association  to  vital  structures,  and  when  affected 
is  more  liable  to  complications." 

Loeb^  says  "that  we  do  not  know  why  the  sinus  should 
escape  infection  when  every  necessary  condition  is  present  so 
far  as  our  knowledge  goes  ;  at  any  rate  the  opportunity  is  abun- 
dant, the  attack  is  rare."  It  is  a  question  whether  the  attack 
is  really  as  rare  as  this  would  indicate.  Surely  the  incidence 
of  the  chronic  cases  does  not  coincide  with  infrequency  of 
acute  infection.  The  violent  or  obstructed  cases  fortunately 
enough  are  rare,  but  the  mild  and  moderate  cases  are  common. 

The  history  of  these  cases,  together  with  the  negative  find- 
ings in  the  anterior  two-thirds  of  the  nose,  has  been  of  great- 
est value  in  the  diagnosis.  The  tentative  diagnosis  may  be 
made  by  a  careful  study  of  the  clinical  course  and  by  elimina- 
tion of  the  sinuses  of  the  anterior  series. 

Cavanaugh  states  his  indications  for  a  careful  sphenoid  re- 
search to  be  postnasal  dripping,  obscure  cases  of  tinnitus 
aurium,  headaches,  obscure  eustachian  tube  infections,  post- 
auricular  pains  without  special  local  findings,  pressure  back 
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of  the  eyes  and  tenderness  of  the  eyeball.  He  also  suggests 
that,  "It  is  possible  that  many  disorders  of  the  pituitary  body 
are  secondary  to  the  primary  disturbance  of  the  sphenoid  sinus. 
Dr.  Gushing  in  his  book  on  "The  Pituitary  Body  and  Its  Dis- 
orders," states  that  it  is  not  unusual  for  patients  to  mention  an 
occasional  unexpected  and  intermittent  discharge  of  mucus 
in  the  pharynx.  Dr.  Gushing  would  lead  one  to  infer  that 
this  is  the  result  of  the  diseased  gland,  but  it  is  a  question 
whether  the  sinus  pathology  may  not  precede." 

Anterior  rhinoscopy  is  usually  of  no  conclusive  value.  Espe- 
cially is  this  true  if  the  septum  is  deviated  to  any  extent  and 
the  middle  turbinates  more  or  less  crowded.  Occasionally  the 
mucosa  in  the  region  of  the  anterior  sphenoidal  wall  may  be 
seen  and  redness,  swelling  or  discharge  noted.  In  the  wide 
open  nose  such  inspection  is  relatively  easy,  though  the  inci- 
dence of  sphenoid  disease  is  correspondingly  less  frequent. 

Posterior  rhinoscopy,  with  particular  attention  to  the  lateral 
folds  of  the  pharynx  and  vault  of  the  nasopharynx,  gives  more 
evidence  of  value,  especially  after  the  sinuses  of  the  anterior 
series  have  been  excluded.  In  particular,  the  nasopharyngo- 
scope  (Holmes)  is  of  greatest  value.  By  cocainizing  the  in- 
ferior meatus  only,  the  nasopharyngoscope  can  be  freely  used 
and  yet  the  suspected  field  not  altered  by  the  medication.  By 
this  means  pathologic  hyperemia,  edema,  mucus,  mucopus,  pus 
or  polypoid  degeneration  can  be  detected,  especially  if  several 
observations  are  made  at  different  times  of  the  day  and  at 
intervals  during  the  same  visit.  One  very  marked  and  fre- 
quent finding  is  the  irritative  thickening  of  the  septal  mucosa 
opposite  and  extending  down  from  the  sphenoethmoidal  angle. 
If  only  one  method  of  examination  were  permitted  the  naso- 
pharj^ngoscope  would  be  the  one  of  first  choice.  We  have  not 
tried  the  hand  burr,  as  suggested  by  Grayson,®  as  the  repeated 
use  of  the  nasopharyngoscope  has  given  the  equivalent  diag- 
nostic information. 

The  X-ray  examination  has  not  been  of  great  dependability 
in  these  cases.  This  is  due  partly  to  the  difficulty  of  sepa- 
rating the  sphenoid  sinuses  from  the  posterior  ethmoid  cells 
in  roentgenologic  study.  A  greater  factor,  however,  is  the 
likelihood  of  no  alteration  in  the  density  of  the  tissues  to  the 
X-rav. 
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Loeb^  states  that  "roentgenography  has  so  far  been  of  little 
value  in  the  diagnosis  of  sphenoid  empyema." 

Iglauer"  has  found  that  "the  roentgenogram  is  a  great  aid 
to  diagnosis  and  should  be  combined  with  careful  clinical 
study."  In  this  he  agrees  with  Law,^  who  says,  "It  is  neces- 
sary to  know  the  history,  symptoms  and  the  clinical  findings 
before  attempting  a  diagnosis." 

Jervey^  also  agrees  that  "as  a  matter  of  preference,  I  would 
not  be  without  its  aid,  for  it  often  adds  weight  to  the  positive- 
ness  of  the  diagnosis."  In  a  case  of  primary  tuberculosis  of 
the  sphenoid  Kernan^"  reports  marked  clouding. 

Shambaugh^^  reports  that  "transillumination  and  the  X-ray 
were  of  no  particular  value  in  the  diagnosis  of  sphenoid  sinus 
trouble  in  an  acute  case,  "but  in  an  abscess  of  one  sphenoid 
sinus  "the  evidence  was  of  definite  value." 

Cavanaugh  probes  the  ostium,  dilates  with  bougies  and  then 
uses  a  small  transilluminator.  The  most  he  expects  from 
transillumination,  apparently,  is  anatomic  information. 

The  examination  of  the  fundus  is  always  to  be  made,  though 
only  of  corroborative  value.  There  is  nothing  pathognomonic 
or  constant.  After  studying  a  considerable  number  of  proven 
cases,  Dr.  L.  V.  Stegman  epitomizes  the  fundus  findings  as 
follows :  "Sometimes  the  picture  is  that  of  a  mild  optic  neu- 
ritis. The  disc  is  usually  slightly  blurred,  the  margins  of  the 
papilla  and  retina  'fusing.'  The  vessels  show  only  slight 
change,  if  any,  the  veins  being  slightly  darker  and  broader, 
and  maybe  a  trifle  tortuous.  There  is  also  contraction  of  the 
color  fields,  especially  for  red  and  green,  and  the  blind  spot 
may  be  a  trifle  enlarged." 

Other  Treatment. — Most  of  these  cases  being  essentially 
chronic,  have  had  previous  treatment,  and  many  of  them  have 
had  nasal  operations.  For  a  long  time  we  have  tried  various 
methods,  such  as  vacuum  treatments,  corrective  surgery  to  the 
septum  and  turbinates,  vaccines,  general  therapeutics,  as  reg- 
ulation of  the  diet  and  of  the  gastrointestinal  tract,  and  other 
measures  looking  toward  the  improvement  of  constitutional 
vigor.  Cases  which  do  not  show  marked  improvement  within 
a  few  weeks  are  unlikely  to  yield  short  of  sphenoid  surgery. 
Some  cases  have  been  advised  climatic  change,  and  in  the 
milder  ones,  where  the  other  nasal  pathology  has  already  been 
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corrected  this  has  been  very  satisfactory.  In  some  cases,  how- 
ever, the  return  to  the  northern  cHmate,  with  the  changeable 
seasons,  has  been  followed  within  a  relatively  short  time  by  a 
recurrence  of  the  annoying  symptoms.  In  some  of  the  ca- 
tarrhal cases  where  a  definite  diagnosis  of  sphenoid  disease 
could  not  be  made,  the  surgery  has  been  confined  to  the  cor- 
rection of  septal  and  turbinal  patholog)^  Turbinates  that  have 
been  in  contact  with  or  in  close  proximity  to  marked  septal 
deviation  have  been  thus  relieved  from  such  a  relation.  The 
vicious  circle  of  turbinate  hyperemia  and  edema,  irritating 
pressure  against  the  irregular  septum  and  retained  secretions 
has  thus  been  broken.  In  the  course  of  a  few  months  the  con- 
dition of  the  turbinates  has  been  wonderfully  improved.  With 
this  the  irritation  in  the  sphenoethmoidal  angle  has  subsided. 
Whether  or  not  these  were  true  cases  of  sinus  catarrh  is  not 
easy  to  say. 

SUMMARY. 

During  the  past  year  fifteen  cases  have  been  found  where 
the  sphenoid  pathology  and  the  irregularities  of  septum  and 
turbinates  have  seemed  to  indicate  this  operation. 

In  these  cases,  where  septal  irregularity  intervenes,  this  can 
be  corrected,  and  the  further  work  on  the  sphenoid  sinus  adds 
but  little  to  the  operation.  If  a  radical  operation  should  be 
done  later  the  septal  work  of  the  first  operation  would  be  a 
help  or  step  toward  the  second. 

The  patholog}'  of  the  middle  turbinates  is  corrected,  and  yet 
the  turbinate  preserved.  No  functionally  necessary  tissues  are 
destroyed. 

The  technic  permits  of  free  inspection  of  the  depths  and 
angles  of  the  sphenoid  sinus. 

The  anterior  wall,  and  especially  the  lower  angle,  may  be 
removed  freely  and  recovery  thus  insured. 

In  the  nose  with  straight  septum  and  a  free  view,  either  the 
conservative  operation  of  Skillern  or  possibly  an  exploratory 
opening  as  suggested  by  Grayson  is  indicated.  Skillern  points 
out,  however,  that  some  cases  otherwise  suitable  for  the  con- 
servative operation  may  not  be  done  when  the  anatomy  of  the 
septum  and  superior  turbinate  results  in  a  mere  slit.  Such 
cases  would  not  contraindicate  the  submucous  sphenoid  oper- 
ation but  rather  would  be  entirely  suitable  for  the  same. 
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POSTOPERATIVE    TREATMENT    OF    BRAIN 
ABSCESS.* 

By  S.  MacCuex  Smith,  M.  D., 

Philadelphia, 

I  should  like  to  call  the  attention  of  my  hearers  to  the  fact 
that  I  have  been  restricted  to  the  postoperative  care  of  brain 
abscess  and  am  not  expected  to  consider  any  other  phase  of 
the  subject.  Obviously,  however,  some  brief  statements  of 
fact  are  necessary  to  elucidate  the  text. 

In  all  cases  of  otitic  encephalic  abscess  formations,  the 
route  of  selection  for  their  evacuation  should  be  through  mas- 
toid exenteration ;  this  enables  one  to  follow  the  avenue  of 
infection  and  explore  both  cerebrum  and  cerebellum ;  further- 
more, it  avoids  the  necessity,  in  most  instances,  of  various  tre- 
phining operations,  which  expose  the  dura  and  underlying 
structures  to  infectious  influences,  and  actually  do  not  always 
provide  efficient  drainage  in  the  sense  of  a  gravity  outlet. 

A  cerebellar  abscess  is  best  evacuated  via  the  posterointernal 
wall  of  the  antrum.  This  triangular  space  is  bounded  in  front 
by  the  posterior  semicircular  canal,  behind  by  the  lateral  sinus, 
and  above  by  the  superior  petrosal  sinus,  and  this  area  is  well 
exposed  by  the  radical  mastoid  operation. 

As  superficial  abscesses  are  usually  the  result  of  disease  in 
the  posterior  mastoid  cells  and  are  directly  beneath  the  ten- 
tormm  and  close  to  the  outer  surface  of  the  lateral  lobe,  in 
hunting  for  a  superficial  abscess,  therefore,  we  explore  from 
behind  the  lateral  sinus,  whereas  we  may  begin  our  explora- 
tions in  front  of  the  sinus  to  search  the  cerebellum  for  deeply 
seated  abscess  formations,  which  are  usually  the  result  of  laby- 
rinthine involvement  and  are  mostly  found  in  close  proximity 
to  the  internal  auditory  meatus. 

Should  it  be  deemed  advisable  to  make  a  counter  opening 


*Read  at  the  annual  meeting  of  the  American   Otological  So- 
ciety, at  Atlantic  City,  N.  J.,  June  1,  1921. 
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through  the  squama,  the  location  for  the  same  can  be  readily- 
determined  after  the  abscess  cavity  has  been  located  through 
the  tegmen.  In  such  instances  it  is  conceivable  that  irriga- 
tion might  be  employed  to  advantage. 

In  cases  of  unencapsulated  abscess,  the  brain  forceps  is  to 
be  preferred.  Personally  I  have  not  had  any  difficulty  in  en- 
tering an  encapsulated  abscess  with  this  instrument.  The 
opening  can  be  enlarged  very  readily  with  a  minimum  of  dis- 
turbance by  gently  separating  the  blades. 

At  the  time  of  the  first  packing,  great  care  must  be  exercised 
to  manipulate  the  brain  substance  gently  and  just  as  little  as 
possiible.  When  a  drainage  tube  is  used  and  allowed  to  pro- 
trude, considerable  damage  may  be  caused  by  placing  over  it 
flat  dressings.  Indeed,  I  have  seen  several  cases  where  this 
has  been  done  progress  well  for  a  time,  but  finally  develop 
some  complication,  which  I  attributed  to  this  undue  and  un- 
wise pressure.  It  is  much  better  to  place  a  quantity  of  loose 
gauze  packing  at  the  outer  end  of  the  drain. 

Some  operators  get  good  results  by  the  use  of  one  or  pref- 
erably two  tubes.  The  cigarette,  rolled  rubber  or  gauze  drain 
is  used  with  equal  efficiency  by  other  men.  Whatever  drain 
is  selected  (I  personally  prefer  the  cigarette),  care  must  be 
taken  that  it  is  inserted  to  the  full  depth  of  the  abscess  cav- 
ity. If  for  any  reason  this  must  be  changed,  everj'thing 
should  be  ready  to  introduce  a  fresh  drain  to  the  full  depth 
of  the  cavity  immediately  on  withdrawing  the  original  one.  In 
the  case  of  a  child  in  which  I  evacuated  an  abscess  from  three 
dififerent  parts  of  the  brain,  I  used  for  each  operation — they 
were  about  two  weeks  apart — a  double  cigarette  drain.  In 
this  particular  instance  the  drainage  was  ample,  the  patient 
making  a  complete  recovery,  having  been  employed  in  a  re- 
sponsible position  since  her  recovery,  about  seven  years  ago. 

In  case  iodoform  gauze  is  used — and  this  is  advisable  in 
almost  all  primary  packings — we  should  bear  in  mind  that  a 
continuation  of  its  use  over  an  extended  period  may  cause 
symptoms  of  iodoform  absorption.  If  iodoform  packing  has 
been  used  at  the  time  of  operation,  and  the  cavity  is  large  and 
the  pus  foul,  it  is  sometimes  advisable  to  replace  the  same  by 
one  or  preferably  two  drainage  tubes  at  the  first  dressing,  and 
under  these  circumstances  irrigation  is  indicated. 


972  S.   MACCUEN   SMITH. 

Personally  I  have  found  it  necessary  to  use  lavage  or  irri- 
gation in  but  a  few  cases  of  brain  abscess.  However,  if  it 
is  deemed  advisable  to  wash  out  the  cavity,  either  at  the  time 
of  operation  or  subsequently,  two  tubes  must  always  be  used. 
The  tube  provided  for  the  return  flow  must  be  of  larger  cali- 
ber than  that  used  to  introduce  the  fluid.  I  wish  again  to 
state  that  I  think  it  unwise  to  use  irrigation  at  the  primary 
operation,  for  fear  of  disseminating  the  infection.  I  also  be- 
lieve it  unwise  to  use  irrigation  at  any  time  as  a  routine  pro- 
cedure, although  it  is  not  only  advisable  but  necessary  in 
some  instances,  notably  in  chronic  cases.  When,  in  the  judg- 
ment of  the  operator,  irrigation  is  called  for,  the  more  useful 
solutions  are  those  ranging  from  the  simple  normal  salt  or 
boric  acid  solution  to  one  of  carbolic  acid,  bichlorid  of  mer- 
cury, or  the  Carrel-Dakin  solution,  the  selection  being  governed 
by  the  virulence  of  the  infection. 

If  the  opening  into  the  abscess  is  sufficiently  large,  intra- 
cranial pressure,  under  the  stimulus  of  gauze  packing,  can  be 
depended  upon  to  empty  the  cavity  of  its  secretion  and  necrotic 
tissue.  If  irrigation  is  used,  the  fluid  should  be  under  low 
pressure  and,  as  above  stated,  ample  provision  is  to  be  made 
for  the  return  flow. 

The  Whiting  encephaloscope  is  useful  for  exploring  the 
cavity  after  the  abscess  has  been  opened,  and  also  for  the  re- 
peated introduction  of  gauze  into  the  cavity  in  suitable  cases, 
as  it  reduces  to  a  minimum  trauma  or  disturbance  to  the  brain 
substance.  Another  efficient  means  of  promoting  drainage, 
and  one  which  causes  but  little  disturbance  in  selected  cases, 
is  the  introduction  of  the  finger  into  the  abscess  cavity  at  each 
dressing,  until  the  discharge  materially  decreases.  Finger  ex- 
plorations are  especially  indicated  if  symptoms  of  imperfect 
drainage  become  manifest. 

I  have  not  had  any  personal  experience  with  Alosher's  cop- 
per wire  gauze  drain  nor  the  British  Army  drain,  but  the  prin- 
ciple is  sound.  It  is  claimed  that  they  provide  efficient  drain- 
age when  combined  with  the  use  of  glycerin,  which  softens 
the  necrotic  brain  tissue  and  facilitates  its  escape  with  other 
debris. 

It  would  seem  that  the  character  of  the  permanent  drain 
must  be  decided  almost  wholly  by  the  operator  according  to 
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the  findings  in  individual  cases.  There  are  objections  to  the 
prolonged  use  of  rubber  tubing  because  the  beating  of  the 
intracranial  vessels  against  the  same  tends  to  destroy  the 
parenchyma,  and  yet  practically  all  of  our  early  cases  were 
treated  in  this  manner,  with  a  creditable  percentage  of  suc- 
cess. If  we  felt  quite  secure  in  following  Mace  wen's  custom 
of  removing  the  drain  in  twenty-four  to  forty-eight  hours, 
then  the  above  objection  would  be  overcome  and  the  rubber 
tubing  drain  would  be  ideal.  However,  most  of  us  would 
exhibit  the  vacillation  of  a  doubting  Thomas  anent  the  abscess 
cavity  having  been  rendered  thoroughly  sterile — a  requisite 
unconditionally  essential  for  the  fulfillment  of  Macewen's 
ideal. 

It  has  been  my  custom  to  change  the  dressings  every  day 
or  two,  or  even  twice  daily  if  necessary  to  keep  them  clean. 
The  patient  is  more  comfortable  by  following  this  procedure, 
and  I  am  a  believer  in  keeping  the  wound  free  from  accumu- 
lated debris.  Furthermore,  I  think  it  aids  in  promoting  free 
drainage  by  perhaps  stimulating  capillary  attraction,  which 
cannot  possibly  obtain  with  a  dressing  that  has  become  dried 
and  "dead." 

The  encapsulated  form  of  abscess  requires  a  longer  period 
for  healing  through  the  development  of  granulations,  and 
therefore  must  be  drained  for  a  longer  time  than  the  un- 
encapsulated  type.  The  drain  here,  of  whatever  selection, 
must  be  withdrawn  very  gradually.  Only  the  operator's  per- 
sonal experience  and  the  conditions  of  individual  cases  can 
determine  when  to  abandon  the  effort  to  keep  the  drainage 
tract  patulous.  It  is  better  to  continue  this  somewhat  too 
long  than  to  run  the  chance  of  not  having  thoroughly  evacu- 
ated the  infectious  material  from  the  abscess  cavity,  as  well 
as  the  tract  leading  to  the  same. 

It  is  not  my  habit  to  make  especially  large  dural  openings, 
hence  it  has  not  been  necessary  to  make  an  attempt  to  suture 
the  dura  after  the  draining  process  has  ceased.  Indeed,  I  con- 
sider this  an  unwise  procedure  in  most  instances,  as  experi- 
ence has  shown  that  there  will  be  some  escape  of  fluid  even 
after  the  methods  to  promote  drainage  have  been  abandoned. 
Suturing  the  dura,  under  such  circumstances,  would  be  harm- 
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ful.  The  usual  methods  of  protecting  the  dura  from  infection 
before  and  following  the  operation,  such  as  walling  off  with 
iodoform  gauze,  etc.,  should  be  scrupulously  carried  out  after- 
wards until  the  abscess  has  entirely  healed  and  the  wound 
closed. 

If  the  healing  of  the  bone  opening  is  retarded  by  a  hernia 
cerebri,  an  attempt  should  be  made  to  correct  the  same  by 
exerting  pressure  by  means  of  gauze  pads  made  in  cone  shape 
and  held  in  position  by  the  usual  bandage.  In  case  this  does 
not  succeed,  the  mass,  which  is  mostly  granulation  tissue, 
should  be  excised,  provided  the  hernia  does  not  include  the 
cerebellum  or  motor  cortical  region.  The  exposed  surface  is 
then  dusted  with  iodoform  or  other  antiseptic  powder,  and  the 
gauze  pads  above  mentioned  continued.  One  of  my  cases  pre- 
senting an  obstinate  hernia  through  the  tegmen  was  treated 
in  this  way,  with  the  result  that  the  depression  is  barely 
noticeable. 

I  believe  that  on  account  of  the  seemingly  necessary  haste 
in  operating,  the  average  case  of  brain  abscess  is  not  prop- 
erly prepared  for  such  a  grave  procedure.  However  neces- 
sary it  is  to  promote  elimination,  I  deem  it  most  unwise  to 
resort  to  violent  purgation,  on  account  of  its  depleting  effect. 
It  has  been  my  custom  before  operation,  at  intervals  of  eight 
hours  when  such  time  is  available,  to  give  high  enemas  of 
normal  salt  solution,  and  this  is  continued  at  intervals  of  four 
or  five  hours  subsequent  to  the  operation,  as  indicated.  In  the 
case  of  the  child  to  whom  I  referred  above,  the  condition 
was  so  grave  that  we  resorted  to  the  administration  of  nor- 
mal salt  solution  intravenously.  The  beneficial  eft'ect  of  nor- 
mal salt  solution  in  such  cases  is  truly  surprising  and  is  well 
worthy  of  your  consideration.  It  is  most  important  that  the 
patient  should  be  kept  quiet  and  free  from  all  annoyances, 
even  after  the  serious  symptoms  have  subsided. 

As  all  otitic  brain  abscess  formations  are  subject  to  recur- 
rence, the  patient  should  be  cautioned  not  to  engage  in  any 
activities  that  increase  intracranial  congestion  for  at  least  one 
year.  This  restriction  embraces  everything  that  enters  into 
a  well  regulated  life,  including  food,  drink,  recreation,  amuse- 
ment, mental  activity  and  sleep,  and  of  these  an  abundance 
of  sleep  is  most  essential. 
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The  patient's  improvement  following  evacuation  of  pus  from 
the  brain  is  truly  astounding  in  some  instances.  This  is  espe- 
cially shown  in  the  way  the  pulse  and  temperature  will  return 
to  normal  or  above,  from  their  subnormal  state,  and  even  more 
noticeable  is  the  improved  mental  condition,  the  patient  emerg- 
ing from  a  state  of  dulness  or  even  perhaps  a  comatose  state, 
and  resuming  the  alertness  of  the  normal  mind  and  again  tak- 
ing interest  in  his  surroundings,  and  recognizing  his  friends 
and  objects,  and  even  asking  for  food.  The  transition  is 
amazing,  and  I  know  of  no  other  condition  where  the  changes 
are  so  marked,  and  relatively  so  immediate,  as  in  those  cases 
where  the  functional  impairment  is  due  to  inflammatory 
pressure  and  not  to  necrotic  destruction.  The  latter  cases  are 
always  critical  and  in  event  of  ultimate  cure  recovery  is  pro- 
longed even  to  several  years. 


LVIII. 

MONOCULAR    RETROBULBAR    OPTIC    NEURITIS 

CAUSED  BY  PURULENT  MAXILLARY 

SINUSITIS.* 

By  J.  W.  JERVEY,  M.  D., 
Greenville,  S.  C. 

In  discussing  a  paper  by  L.  A.  Coffin  of  New  York,  read 
at  the  annual  meeting  of  the  American  Laryngological,  Rhino- 
logical  and  Otological  Society  in  1917,  on  the  subject  of  the 
relationship  of  the  nasal  accessory  sinuses  to  diseases  of  the 
eye,  E.  S.  Thomson  of  New  York  remarked  that  it  was  hardly 
necessary  to  take  the  maxillary  antrum  into  consideration. 
Whereupon  J.  A.  White  of  Richmond  related  a  case  of  a  mid- 
dle aged  lady  who  had  a  retrobulbar  neuritis  which  was  blind- 
ing her  and  which  promptly  cleared  up  on  washing  out  the 
antrum. 

At  the  1920  meeting  of  the  ^Midwestern  Section  of  the 
Laryngological,  Rhinological  and  Otological  Society,  H.  B. 
Lemere  of  Omaha  recounted  a  case  of  optic  neuritis  which 
responded  to  treatment  of  the  maxillary  antra. 

These  are  the  only  two  cases  I  can  recall  or  find  after  a 
hasty  review  of  the  past  few  years'  literature  which  directly 
connect  pathology  of  the  antrum  of  Highmore  with  optic  nerve 
patholog}'. 

In  the  past  fifteen  or  twenty  years  much  has  been  said  and 
written  about  ocular  and  orbital  disease  secondary  to  disease 
of  the  paranasal  sinuses,  and  a  few  years  ago  the  late  Christian 
Holmes  of  Cincinnati  even  went  so  far  as  to  say  that  he  be- 
lieved 40  per  cent  of  all  eye  diseases  had  their  origin  in  the 
nasal  accessory  sinuses.  Owing,  however,  to  the  close  juxta- 
position, amounting  almost  to  contiguity  of  the  optic  ner\-e 
with  the  posterior  ethmoid  cell  and  the  sphenoid  sinus,  it 
seems  to  have  been  more  or  less  commonly  accepted  that  optic 

♦Read  at  the  annual  meeting  of  the  Southern  Section  of  the 
American  Laryngological,  Rhinological  and  Otological  Society,  at 
Asheville,  N.  C,  January  29,  1921, 


MONOCULAR  RETROBULBAR  OPTIC  NEURITIS.  977 

neuritis,  when  due  to  sinus  infection,  is  the  result  of  patho- 
logic changes  in  these  posterior  sinuses. 

L.  E.  White  of  Boston,  in  a  very  interesting  and  valuable 
contribution  read  at  the  annual  meeting  of  the  Laryngological, 
Rhinological  and  Otological  Society  in  1919,  reported  some 
seventeen  cases  of  retrobulbar  neuritis,  occurring  as  a  result  of 
infection  of  the  posterior  ethmoid  and  sphenoid  sinuses.  He 
gave  an  enlightening  resume  of  the  literature,  but  in  no  case 
was  there  any  reference  to  the  maxillary  antrum  in  this  con- 
nection. But  inasmuch  as  a  large  part  of  the  orbital  floor  is 
constituted  of  the  roof  of  the  maxillary  antrum,  it  would  seem 
to  require  no  great  endowment  of  genius  or  credulity  to  con- 
ceive and  believe  that  antral  infection  could  and  does  at  times 
involve  the  first  nerve  and  its  environs  in  the  orbital  apex. 

I  am  glad  to  be  able  to  supplement  the  two  cases  referred 
to  at  the  beginning  of  this  paper  with  one  of  my  own,  seen  in 
the  fall  of  1920. 

Case. — Miss  B.  J.,  a  country  girl  of  16  years,  of  good  health 
and  strong  physique,  consulted  Dr.  C.  E.  Crosby  of  Green- 
wood, S.  C,  in  September,  1920,  complaining  of  styes  on  the 
lids  of  both  eyes.  He  found  she  had  a  high  compound  hyper- 
opic  astigmatism,  which,  upon  correction,  gave  a  best  vision 
in  the  right  eye  of  20/40,  and  in  the  left  eye,  counting  fingers 
at  eight  feet.  (Note:  It  was  the  left  eye  in  which  vision  was 
the  worse,  and  this  fact  supplied  an  interesting  feature  of  the 
case.)  One  week  later  the  patient  said  she  "felt  something 
-pop  in  the  upper  part  of  her  left  eye,"  and  on  returning  to 
Dr.  Crosby,  he  found  V.  R.  with  correction  equaled  20/20. 
V.  L.  equaled  light  perception  only.  At  this  time  blanching  of 
the  left  papilla  was  noted  and  some  enlargement  of  retinal 
vessels.  Diseased  tonsils  were  discovered  and  their  removal 
advised. 

About  one  week  later  the  vision  in  the  right  eye  began  to 
fail,  and  various  X-ray  and  laboratory  examinations  failed 
to  reveal  the  cause  of  the  trouble.  In  other  words,  a  thor- 
ough prehminar>'  study  of  the  case  had  been  made,  when  at 
this  point  I  was  called  into  consultation. 

October  18.  Examination  discloses  V.  R.  equals  20/200, 
with  correction  equals  20/100.  V.  L.  equals  light  perception 
onlv.   The  field  of  vision  of  the  right  eye  (campimeter)  proved 
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to  be  severely  narrowed,  having  central  vision  and  only  five 
degrees  in  upper  and  nasal  fields,  with  about  twenty  degrees 
in  lower  field  and  ten  degrees  on  the  temporal  side.  The  vision 
of  the  left  eye  was  too  bad  to  chart  the  field.  The  ophthalmo- 
scope showed  normal  eyegrounds,  all  media  clear.  There  was 
noticeable  tenderness  on  pressure  over  whole  of  right  maxil- 
lary antrum,  and  radiographs  showed  a  faint  cloudiness  of 
this  sinus.  Transillumination  by  palatoorbital  route  also  re- 
vealed definite  though  not  marked  cloudiness  in  this  area. 
Right  middle  turbinate  cystic.  No  discharge  in  nares.  Large 
chronic  inflamed  tonsils  and  a  large  adenoid  were  noted.  The 
history  of  the  case  seemed  to  indicate  that  the  left  eye  was 
amblyopic  as  a  result  of  the  high  refractive  error,  and  the 
probable  diagnosis  of  right  retrobulbar  neuritis,  previously 
made  by  Dr.  Crosby,  was  concurred  in. 

October  19.  The  right  middle  turbinate  was  resected  and 
the  whole  ethmoid  line  was  opened.  Xo  pus  or  granulations 
were  found.  There  appeared  to  be  no  sphenoid  opening  in  the 
anterior  wall,  and  entrance  was  made  with  a  Grayson  burr. 
The  sphenoid  was  seen  to  be  absolutely  sound  and  normal. 
The  nasoantral  wall  was  then  opened  and  the  antrum  irri- 
gated, a  large  quantity  of  pus  being  evacuated. 

October  21.     \'.  R.  (with  correction)  equaled  20  70. 

October  22.     Irrigated  antrum. 

October  28.     V.  R.  (with  correction)  equaled  20/50. 

On  October  29  the  tonsils  and  adenoid  were  removed.  An- 
trum irrigations  were  continued  every  two  or  three  days. 

November  2.  A'.  R.  (with  correction)  equaled  20  '40,  very 
little  pus  remaining  in  antrum. 

November  4.  V.  R.  (with  correction)  equaled  20,'20,  pus 
gradually  disappearing  from  antrum. 

December  7.  A\  R.  (with  correction)  equaled  20/15  :  an- 
trum seems  to  be  clean.    The  left  eye  remained  amblyopic. 

It  is.  true  the  tonsils  and  adenoid  were  removed  during  the 
course  of  treatment,  but  inasmuch  as  the  ocular  condition  had 
shown  immediate  and  continuing  marked  improvement  follow- 
ing the  evacuation  of  the  antral  pus,  steadily  progressing  dur- 
ing and  after  tonsil  operation,  it  seems  fair  to  conclude  that 
the  maxillary  sinus  was  the  real  atrium  of  infection. 


LIX. 

MUST  IT  ALWAYS  BE  A  TONSILLECTOMY?* 

By  Henry  L.  Swain,  M.  D., 

New  Haven. 

In  every  community  there  is  a  large  number  of  persons  who 
stand  in  need  of  something  done  to  their  tonsils.  In  these 
days  a  conscientious  operator,  stressed  a  bit,  perhaps  by  pop- 
ular opinion,  lay  and  professional,  feels  that  he  is  negligent 
in  his  duty  to  his  patients  and  colleagues  if  he  does  not  always 
do  a  tonsillectomy  when  the  tonsils  are  the  objects  of  sus- 
picion. If  he  is  in  "the  swim,"  so  much  work  in  that  line 
stares  him  in  the  face  that  he  feels  that  he  must 

"Count  that  day  lost 

Whose  low  descending  sun 
Views  from  his  hand 
No  tonsillectomy  done." 

If  he  is  obsessed  with  the  idea  that  there  is  no  other  way  to 
meet  the  requirement  of  an  honest  opinion  of  "the  tonsil 
menace"  except  to  enucleate,  then  the  above  couplet  is  not 
merely  slightly  satirical,  but  really  a  confession  of  faith,  his 
form  of  fanaticism. 

Every  once  in  a  while  one  nowadays  hears  an  echo  of  re- 
monstrance, gradually  swelling  into  a  real  murmur  of  protest, 
as  was  recently  expressed  to  me  by  a  wealthy  lady,  whose  eru- 
dite medical  consultant  wished  to  give  her  the  benefit  of  every 
doubt,  and  so  four  years  ago  they  started  to  put  her  through 
a  variety  of  "stunts"  to  find  out  the  cause  of  her  rapid  heart 
action.  The  empirical  surgery  of  the  day  was  called  into 
requisition — rank  empiricism,  she  chose  to  term  it — a  perfectly 
just  criticism  of  the  spirit  of  the  times.  If  somebody  gets  re- 
lief from  having  his  tonsils  out,  then  why  not  try  it  on  every- 
body who  has  the  same  symptoms? 

If  an  appendix  made  one  person  have  certain  troubles,  why 
may  it  not  do  so  to  the  next?    Teeth,  appendix  and  tonsils  can 

*Read  before  the  Forty-third  Congress  of  the  American  Laryn- 
gological  Association,  Atlantic  City,  June  1st,  1921. 
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and  do  make  a  lot  of  trouble.  Let's  eliminate  them,  and  so 
we  often  do  without  much  evidence  of  a  positive  nature.  This 
removal  of  "organa  non  grata"'  occurs  so  frequently  and 
safely  in  these  days,  thanks  to  the  skill  and  wonderful  technic 
of  the  surgeon  and  operating  room  personnel,  that  we  become 
a  bit  callous  and  forget  some  sad  facts.  For  instance,  in  one 
year  of  my  own  small  sphere  of  activity,  I  know  of  several 
cases  of  lung  abscess  and  all  that  they  sometimes  mean,  and 
one  death,  just  to  settle  the  question  of  a  possible  connection 
of  the  tonsils  with  focal  disease.  And  one  in  which  an  inno- 
cent and  valued  life  was  shortened  when  he  consulted  a 
stomach  specialist,  who  advised  that  the  teeth  be  removed. 
The  dentist  did  some,  the  undertaker  the  rest.  And  this  hap- 
pens now  and  then  everywhere.     Is  it  right? 

But  to  return  to  the  lady.  First  she  had  her  teeth  out, 
because  so  many  seemed  to  possibly  be  the  source  of  trouble. 
Failing  here,  they  eliminated  her  tonsils,  a  most  uncomforta- 
ble, distressing  and  weakening  experience  for  a  woman  of 
sixty  years  plus.  As  she  somewhat  naively  put  it,  "and  I  am 
now  consulting  you  for  the  sore  throats  which  were  surely  to 
be  relieved  by  this  mild  (  ?)  procedure.'' 

Failing  again,  they  attacked  a  rectal  condition  as  surely  the 
cause  of  the  trouble.  Incidentally  they  did  some  local  good 
there,  although  the  heart  still  went  on  its  merry,  rapid,  tanta- 
lizing way.  Then  they  did  something  else — I  seem  to  have 
forgotten  that ;  failing  there,  she  went  to  Johns  Hopkins,  where 
elaborate  X-ray,  laboratory  tests  and  other  things  were  done 
to  her.  She  was  threatened  with  another  flight  of  surgery, 
but  went  home  to  consult  her  family.  While  seated  in  the 
train  she  fell  into  conversation  with  a  very  well  known  med- 
ical man,  who  himself  had  been  the  victim  of  much  empiricism, 
and  who  was  advised — equally  empirically — to  see  if  milk  and 
milk  products  were  not  the  cause  of  his  trouble.  They  were, 
and  he  advised  her  to  try  it,  and  in  her  case  they  also  were. 
If  she  avoids  milk  and  milk  products,  except  a  sparing  amount 
of  well  made  butter,  she  has  no  trouble,  and  this  was  three 
years  ago.  Previously  she  had  been  for  a  long  time  on  a  purin 
free  diet.  When  she  contemplates,  with  a  degree  of  charity 
which  is  as  rare  as  it  is  exalted,  what  a  well  meaning  surgery 
has  done  to  and  for  her.  she  sighs,  and  merely  says  she  wishes 
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she  had  her  teeth  back.  I  was  only  with  the  greatest  struggle 
prevented  from  reciting  to  her  what  a  wag  friend  of  mine 
delights  in  flaunting  before  me  from  time  to  time, 

"The  lives  of  rich  men  oft  remind  us 
Of  the  operations   that  are  done 
Not  always  because  sore  needed, 
But  because  they  have  got  the  'mon.'  " 

In  what  precedes  in  the  history  of  the  lady  in  question  we  see 
what  always  arouses  the  most  violent  protest  in  my  soul — a 
lot  of  guesswork,  with  surgery  as  the  potent  factor.  In  her 
case,  she  still  lives,  but  ought  we  not  to  labor  without  ceasing 
to  arrive  at  more  exact  methods  ? 

Are  we  forever  to  go  on  trying  with  knife  and  guillotine  to 
undo  the  mischief  done  instead  of  ever  pausing  to  consider 
the  mischiefmaker?  Shall  we  never  have  time  when  trying 
to  put  out  the  fire  to  consider  ways  and  means  to  prevent  its 
origin  and  spread?  How  much  time  do  we,  who  are  thus 
assembled  to  listen  to  discursive  remarks  like  these,  ever  give 
to  the  question  whence  came  these  germs  whose  unwilling 
hosts  we  are?  Do  we  sufficiently  encourage  by  even  the  brief- 
est review  the  patient  work  of  the  laboratory  man  who,  if  we 
would  listen  to  him,  could  tell  us  much  about  the  life  history 
of  many  a  germ?  And  might  he  not  do  more  if  we  all  went 
to  him  and  helped  him  in  his  studies  by  giving  them  the  human 
touch,  so  to  speak?  He  knows  now  that  you  can  take  the 
most  virulent  germ  and  by  passing  it  through  certain  cultures 
entirely  change  its  characteristics.  Acid-fast  may  become 
non-acid-fast  and  vice  versa,  pathogenic  may  become  non- 
pathogenic and  vice  versa.  Properly  encouraged  and  stimu- 
lated by  your  broad  minded  personal  interest,  might  we  not 
learn  the  earlier  sources  of  these  germs  and  prevent  them  from 
becoming  pathogenic  ?  And  would  not  that  be  the  greater  mira- 
cle? However,  we  must  so  far,  as  the  result  of  our  mental 
habits,  ever  devote  our  earnest  endeavor  to  put  out  the  fires 
already  started,  but  in  doing  so  should  we  not  when  the  ques- 
tion, for  instance,  of  focal  disease  in  an  adult  is  concerned, 
ask  ourselves,  Is  there  not  some  other  way,  sane  and  sure,  to 
prove  the  tonsil  either  as  guilty  or  of  making  it  guiltless,  or 
both,  without  putting  all  patients  always  through  an  ordeal  of 
tonsillectomy? 
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For  years  in  cases  not  seeming  to  require  very  radical 
measures  I  have  been  working  with  a  method  which  has  turned 
out  to  do  exactly  what  is  suggested  in  the  last  sentence.  While 
debating  whether  my  conclusions  were  worth  chronicling  be- 
fore this  distinguished  body,  I  have  learned  that  others,  by 
other  processes,  have  accomplished  very  brilliant  results  and 
proved  to  be  true  the  very  conclusions  which  I  have  drawn. 
The  three  methods  which  give  class  and  distinction  to  this 
work  are,  first,  that  of  Irvin  Aloore,  in  the  use  of  caustic  paste 
in  the  shrinking  and  actual  removal  of  undesired  and  un- 
desirable tonsil  tissue,  and  very  lately  the  splendid  idea  of 
using  the  potent  X-ray,  as  has  been  done  now  by  numerous 
operators,  but  which  was  first  called  to  my  attention  by  the 
articles  of  Wetherby,  and  by  Murphy  and  his  collaborators, 
who  are  working  at  the  Rockefeller  Institute  in  Xew  York. 
And  lastly,  and  by  no  means  least,  we  are  to  hear  from  our 
beloved  and  distinguished  fellow  member,  Dr.  Delavan,  of  the 
use  of  radium  for  this  same  purpose.  The  action  of  the  two 
last  is  similar,  but  in  the  case  of  the  latter  so  simple  in  its  ap- 
plication, as  is  evidenced  by  F.  H.  Williams,*  when  compared 
to  the  extensive  apparatus  necessary  for  properly  controlled 
dosage  by  X-ray. 

The  object  of  all  is  to  eliminate  the  tonsil  as  the  trouble- 
maker, and  at  this  point  might  it  not  be  profitable  to  consider 
the  question,  If  a  faucial  tonsil  is  projecting  more  morbid 
matter  into  the  system  than  any  other  part  of  the  ring  of  Wal- 
deyer,  what  part  of  the  tonsil  does  it?  What  constitutes  the 
difference  between  the  tonsil  which  does  and  the  one  which 
does  riot?  If  any  one  not  accustomed  to  giving  the  subject 
much  consideration  will  take  the  pains  to  pass  a  probe  with 
a  right  right  angled  curve  into  any  of  the  usual  crypts  of  the 
tonsils  he  will  be  wonderfully  surprised  at  the  ease  and  fre- 
quency with  which  the  probe  can  be  made  to  slip  under  and 
come  out  through  another  cryptal  opening.  This  tract  leading 
from  one  to  the  others  is  usually  at  the  bottom  of  the  crypt, 
often  right  up  against  the  capsule,  and  communicates  with 
the  bottom  of  another  crypt  or  crypts. 

♦Treatment  of  Hypertrophied  Tonsils  and  Adenoids  by  Radium. 
A  Preliminary  Statement.  Boston  Medical  and  Surgical  Journal, 
March  10,  1921. 
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Such  fistulous  tracts  probably  come  because  the  deepest 
parts  of  such  crypts  have  been  dilated  when  evacuation  was 
interfered  with  by  the  swelling  at  the  outlet,  and  the  simple 
pressure  on  the  intervening  walls  caused  absorption,  or  when 
particularly  virulent  matter  may  have  caused  active  erosion  to 
penetrate  the  wall  and  thus  make  a  single  cavity  in  the  depth 
with  two  or  more  outlets.  These  caves  or  cisterns  are  full  of 
fluid  matter  at  all  times  and  never  sterile. 

It  is  the  crypts  with  recesses  and  tunnels  beneath  the  surface 
which  cannot  cleanse  or  evacuate  themselves  which  usually 
constitute  the  threat  or  menace  of  an  evil  tonsil,  suspected  of 
causing  focal  disease.  At  times  the  more  fluid  parts  run  out, 
leaving  the  cell  detritus  behind,  and  we  have  a  cheesy  sub- 
stance which,  when  large  enough,  comes  out  as  a  separate 
mass,  quite  odorous  and  often  complained  of  by  the  patient. 
These  masses,  to  my  mind,  are  never  as  momentous  as  is  the 
menace  of  the  fluid  stuff  which  preceded  them.  Unless  actu- 
ally diseased,  as  in  tuberculosis,  syphilis,  cancer,  which  are 
not  being  considered  at  this  point,  the  usual  tissue  intervening 
between  the  crypts  of  the  tonsils,  absorbs  perhaps,  but  prac- 
tically never  in  itself  constitutes  any  threat.  If  it  does,  then 
every  tonsil  does,  and  there  are  many  square  inches  of  such 
threatening  tissue  all  over  the  base  of  the  tongue,  tonsillar 
lingual  folds  (French),  lateral  columns,  and  posterior  walh 
of  the  pharynx,  and,  worst  of  all,  in  the  region  of  the  vault 
of  the  pharynx,  where  the  pharynx,  tonsil,  adenoid  is  or  was. 
So  I  think  it  logical  to  say  that  the  lymphoid  tissue  in  itself, 
even  when  thickened  and  hypertrophied,  constitutes  no  actual 
menace.  It  is  only  when  it  harbors  exudate  in  pockets  which 
cannot  be  easily  cleansed  and  flushed  out  by  overflowing  secre- 
tions of  the  racemose  glands,  which  always  empty  numer- 
ously and  copiously,  into  the  apex  of  the  crypts,  that  it  will 
make  trouble. 

Said  retention  areas  unquestionably  exist  wherever  the 
crypts  or  pockets  communicate  under  the  surface.  Speaking 
as  we  are  of  faucial  tonsils,  we  should  bear  in  mind  that  they 
are  completely  delimited  by  a  definite,  firm  capsule,  which  a 
wise  and  beneficent  Providence  created  so  that  those  of  us 
who  almost  always  operate  with  a  snare  tonsillectome,  can  do 
a  neat,  clean  job  and  remove  the  mass  in  toto.     This  limiting 
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membrane  is  so  constituted  as  not  of  itself  to  absorb,  and 
during  operations  is  penetrated,  when  not  too  much  trauma- 
tized, only  by  the  lymphatics  and  blood  vessels. 

When  these  pockets  constitute  real  abscess  cavities,  as  they 
appear  sometimes  to  do,  then  this  very  squeezing  to  which 
we  subject  them  when  the  tonsil  is  removed  entirely  and 
solely  by  the  cold  snare,  must  force  the  fluids  of  these  sub- 
merged pockets  into  the  lymphatics  and  general  circulation, 
and  once  in  a  while  it  produces  a  severe  constitutional  re- 
action immediately  following  the  operation.  Otherwise  we 
see  this  matter  ooze  onto  the  surface  of  every  tonsil  as  the 
snare  cleaves  it  from  its  bed. 

This  very  foul  secretion  gets  down  into  the  blood  and  secre- 
tions in  the  throat  at  the  time  of  operating  under  general  anes- 
thetic, and  so  gets  into  the  lungs,  sometimes  making  the  much 
dreaded  lung  abscess.  This  possibility  of  forcing  poisonous 
matter  into  the  system  constitutes  my  reason  for  invariably 
adhering  to  the  plan,  never,  if  possible  to  avoid  it,  to  operate 
while  acute  inflammation  renders  the  germ  activity  of  all  the 
fluids  in  the  tonsillar  crypts  more  potent  for  evil.  That  others 
have  operated  in  the  midst  of  a  quinsy  or  other  acute  seizures 
with  impunity  by  no  means  leads  me  to  go  against  my  reason, 
and  some  very  unhappy  results  have  occurred. 

On  account  of  the  above  mentioned  facts,  even  when  in- 
tending later  to  do  a  tonsillectomy,  I  like  to  proceed  just  the 
other  way.  I  hke  to  slit  up  all  the  pockets,  to  get  rid  of  all 
known  and  accessible  retention  areas,  subdue  all  active  in- 
flammation and  then  see  what  happens.  If  favorable  results 
occur,  all  well  and  good.  If  not,  then  the  tonsil  is  freed  from 
any  adhesion  it  may  have  with  the  pillars  of  the  palate,  or 
plica,  no  pockets  of  matter  are  ready  to  burst  into  the  lym- 
phatics, as  well  as  towards  the  surface,  and  the  whole  tonsil- 
lectomy takes  place  with  ease.  Particularly  does  this  line  of 
treatment  commend  itself  in  tonsillectomy  on  the  adult  when 
one  expects  to  do  the  operation  under  local  anesthesia,  or 
better  still,  nerve  blocking. 

Since  I  have  worked  in  this  way,  a  number  of  interesting 
things  have  come  to  light.  First,  one  can  frequently  estab- 
lish by  the  simple  slitting  beyond  all  peradventure,  that  cer- 
tain focal  symptoms  are  due  to  the  tonsil.     Secondly,  one  can 
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SO  successfully  conduct  the  work  as  to  free  the  tonsils  of  a 
definite  menace,  for  example,  the  streptococcus  viridans. 

Three  years  ago  I  had  a  patient  who  for  over  a  year  had  a 
bursitis  in  the  shoulder,  and  later,  after  I  saw  her,  a  tender 
joint  in  the  foot.  She  had  been  advised  to  have  her  tonsils 
removed,  and  the  date  was  set.  Her  dentist  steered  her  to  me 
because  she  had  definite  pus  pockets  in  the  gums  around  two 
teeth.  This  pus  and  the  crypts  of  her  tonsils  contained  strep- 
tococcus viridans.  She  being  nothing  loth,  even  if  the  dentist 
was  a  bit  doubtful,  we  went  to  work,  he  to  cure  the  Rigg's  dis- 
ease, and  I  to  eliminate  the  retention  pockets  in  the  tonsils. 
The  gums  and  tonsils  ultimately  became  free  from  strepto- 
coccus, the  shoulder  and  the  foot  well,  and  the  patient  has  re- 
mained well  ever  since.  A  vaccine  was  also  used  to  eliminate 
all  question. 

The  first  treatment  of  the  right  tonsil  gave  immediate  relief 
to  her  shoulder,  and  as  that  was  before  anything  else  was 
done  and  was  greater  than  anything  else  that  had  previously 
been  accomplished,  there  could  be  no  question  as  to  the  rela- 
tion of  cause  and  effect.  Also,  vaccines  alone  have  notoriously 
failed  to  cure  these  cases.  I  think  here  that  the  gums  were 
first  infected,  and  later  the  germs  infected  the  whole  mouth  and 
tonsils.  While  I  agree  with  you  that  "It  takes  more  than  one 
swallow  to  make  a  summer,"  a  swallow  is  a  swallow^  "for  a" 
that."  And  were  this  the  only  instance,  it  would  be  worth  the 
chronicling,  but  I  have  observed  this  almost  magical  relief 
from  thus  simlpy  cleaning  up  the  crypts  too  many  times  to  have 
any  doubt  in  the  matter,  any  more  than  when  it  has  occurred 
afetr  that  exceedingly  impressive  and  spectacular  encounter 
known  as  tonsillectomy.  That  is — please  observe — we  have 
both  established  the  connection  between  the  tonsil  and  the 
distant  disease,  and  cured  the  patient  at  the  same  time. 

The  recent  article  already  referred  to  in  the  Journal  of  the 
American  Medical  Association  for  January  22,  1921,  by  Mur- 
phy and  others  working  in  the  Rockefeller  Institute,  demon- 
strates that  not  only  can  tonsils  be  shrunk  in  size  by  X-ray 
treatment  but  the  crypts  become  free  from  streptococci  while 
being  thus  treated.  My  own  observations  are  thus  corrobo- 
rated. Their  explanation  is  the  same  as  mine.  The  shrinking 
in  size  lessens  the  retention  in  the  crypts  and  the  germs  die. 
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They  deny  any  special  or  specific  action  of  the  X-ray  on  the 
germs  themselves. 

This  is,  however,  no  more,  you  will  remember,  than  Dr. 
French  has  told  us  he  can  do  by  curettement,  or,  on  another 
occasion,  we  were  told  by  Dr.  Delavan  that  he  accomplished 
when  he  positively  demonstrated  that  he  could  eliminate  car- 
riers of  disease  by  his  complete  disinfection  of  the  nose  and 
throat  by  his  method  of  using  dichloramin-T. 

As  these  cases  of  my  own  have  multiplied  and  have  been 
observed,  some  for  perhaps  ten  years,  I  felt  so  sure  of  the 
matter  that  I  was  almost  ready  to  say  that  I  could  in  the  above 
way  always  deetrmine  when  a  tonsil  is  or  is  not  a  menace. 

A  young  man,  directly  following  a  sore  throaty  had  multi- 
ple joint  symptoms  and  was  permanently  invalided.  I  was 
asked  if  I  thought  his  tonsils  caused  the  trouble.  Matter  could 
sometimes  be  squeezed  out  of  them  when  adroitly  and  firmly 
compressed.  I  said  I  could  not  rule  them  out,  but  I  would 
treat  them  so  they  would  constitute  no  further  menace.  This 
I  did,  so  thoroughly  that  I  felt  justified  in  saying  that  I  thought 
T  had  them  all  right.  Then  he  went  away  to  a  sanatorium 
noted  the  country  over  for  its  insistence  that  the  tonsils  be 
removed  as  a  sine  qua  non. 

They  took  cultures  from  the  remnants  of  the  tonsils,  they 
introduced  hyperdermic  needles  into  the  tissue  of  the  tonsils 
and  sucked  the  matter  from  the  deepest  accessible  area,  and 
in  the  end  they  told  him  "they  guessed  they  would  look  else- 
where for  the  trouble."'  "Perhaps  a  gallstone  operation  or  a 
diet  would  restore  the  youth,"  and  they  improved  him  by  the 
latter. 

Another  instance  where  the  tonsils  must  be  removed.  Noth- 
ing doing,  unless  patient  complied.  Slitting  and  clipping  re- 
duced the  tonsils  to  a  sterile  mass,  and  the  doctor  was  told  that 
a  complete  removal  had  been  accomplished.  He  was  more 
than  pleased  with  the  "beautiful  tonsillectomy,''  and  then,  at 
my  request,  as  an  obstinate  iritis  was  now  coming  on.  with 
further  search  a  pus  tube  was  diagnosed  and  removed.  Pa- 
tient is  in  blooming  health.  (I  forgot  to  add  that  previous  to 
my  efforts  she  had  many  of  her  teeth  out,  and  with  no  effect.) 

Case  after  case  seems  to  prove  that  if  there  is  no  glandular 
— lymph  node — swelling  in  the  neck,  which  always  means  un- 
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questionable  absorption,  and  the  crypts  are  cleansed  and  ster- 
ilized of  any  suspicious  streptococci,  one  is  justified  in  claim- 
ing such  a  tonsil  is  not  producing  evil  of  itself,  the  reason 
being  that  these  treatments  can  be  so  thorough  that  nothing 
need  be  left  which  will  harbor  pathogenic  germs. 

Every  once  in  a  while  one  will  score  a  failure,  just  as  he 
often  does  when  he  does  a  major  tonsillectomy,  a  very  good 
argument,  it  seems  to  me,  in  favor  of  giving  the  weak  and 
timid  a  chance  to  get  by  without  the  harder,  dangerous  work. 

I  have  particularly  in  mind  as  I  write  these  words,  meeting 
on  one  occasion,  socially,  a  very  blooming  specimen  of  comely 
womanhood.  Th.e  young  matron  greeted  me  by  name,  and 
as  I  presume  my  face  did  not  show  the  response  she  expected, 
she  laughingly  accused  me  of  not  recognizing  her.  Then  sud- 
denly I  exclaimed,  "Yes  I  do;  but  what  has  happened  to  you?" 
'Nothing  but  your  own  handiwork.'  "  She  had  some  two 
years  previously  been  compelled  by  family  happenings  to  dis- 
continue work  which  I  had  been  doing  on  the  tonsils,  and  I 
remember  at  the  time  that  I  regretted  very  much  indeed  not 
being  able  to  finish  up.  She  had  been  very  strongly  urged  to 
have  the  tonsils  out  (as  you  will  see,  most  excellent  advice), 
but  dreaded  it  because  she  was  so  weak  and  miserable.  She  had 
a  lot  of  various  things  the  matter  with  her,  and  there  was 
enough  glandular  infiltration  in  the  neck  to  make  one  suspicious 
of  the  connection  with  the  tonsils.  I  proceeded  as  usual  to 
slit  up  the  crypts,  and  punch  out  all  undermined  areas,  finding 
in  one  tonsil  a  real  abscess.  Although  her  course  of  treatment 
was  only  about  half  done,  she  was  compelled  to  stop,  but  had 
already  begun  to  improve.  In  spite  of  ceasing  all  treatment, 
she  gained  twenty  pounds,  lost  her  pallor,  recovered  her  in- 
itiative, and  was  the  transformed  individual  I  discovered. 
Some  weary  wag  will  say,  "Think  what  might  have  happened 
if  the  whole  of  her  tonsils  had  been  taken  out?"  That  you  will 
have  to  conjecture.  I  was  perfectly  satisfied  with  what  my 
eflforts  had  accomplished.  Certainly  no  perfect  tonsillectomy, 
by  whomsoever  performed,  had  ever  done  more.  Some  tonsil 
tissue  remains,  but  the  pockets  are  removed. 

I  can  surely  and  safely  affirm  that  this  has  happened  so 
often  that  I  know  I  am  not  taking  too  grave  chances,  that  I 
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am  never  trifling  with  anybody's  lease  of  life,  or  happiness, 
by  suggesting  it  as  an  alternative  to  tonsillectomy.  Please  let 
me  again  state  it  is  only  an  alternative,  a  substitute  for  ton- 
sillectomy, when  from  choice  or  necessity  you  cannot  do  the 
more  radical  procedure. 

The  question  of  daring  to  do  surely  enters  into  a  situation 
such  as  the  one  which  follows.  A  lady  of  some  forty-six  sum- 
mers had  a  most  uncomfortable  joint  affection  flitting  around 
from  one  to  the  other,  and  apparently  finally  settled  in  the 
hands  and  feet,  she  being  some  of  the  time  unable  to  use 
either,  a  predicament  hard  to  beat.  In  addition  the  heart 
action  was  irregular.  She  lived  out  of  town,  and  was  brought 
to  me  a  number  of  times  to  see  if  the  simple  slitting  would 
settle  the  question  whether  the  tonsils  were  the  cause  of  the 
trouble.  She  was  certainly  the  kind  of  a  case  where  if  one 
could  avoid  a  serious  operation  it  ought  to  be  carefully 
shunned.  The  tonsils  were  small  and  yet  what  we  would 
term  suspicious,  as  indicated  by  French's  transilluminator,  a 
much  too  little  used  instrument.  Nothing  very  serious  in  the 
way  of  accumulation  of  matter  in  the  tonsils  was  foimd,  but 
with  no  other  difference  in  the  daily  routine  from  that  of  the 
previous  months,  she  began  to  improve,  and  no  one  could 
possibly  convince  either  her  or  me  that  the  tonsil  work  did  not 
cure  her.  Certainly  she  went  through  the  two  hardest  win- 
ters of  her  life,  the  first,  while  undergoing  treatment,  where, 
owing  to  the  circumstance  of  her  husband  being  in  Washing- 
ton and  her  help  all  taken  away  by  war  activities,  she  did  her 
own  work  at  home  and  no  end  of  Red  Cross  work,  thus  as  you 
perceive  having  the  use  of  her  hands,  feet,  head  and  heart ; 
and  the  previous  winter  she  had  been  waited  on  hand  and  foot. 
The  relief  began  after   four  treatments. 

I  cannot  think  of  anything  I  have  overlooked  in  making  up 
my  mind  that  these  treatments  have  been  the  cause  of  the 
improvement  noted,  but  in  several  instances,  when,  as  a  ton- 
sillectomy itself  often  does,  it  seemed  not  to  have  relieved 
successive  attacks  of  sore  throat,  a  little  more  thorough  treat- 
ment applied  in  the  same  way  to  the  tonsils  themselves  did 
the  trick. 

Often  when  the  work  done  to  the  tonsils  seems  to  have 
failed  a  bit  of  attention  to  the  nose  and  the  much  neglected 
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nasopharynx  will  turn  the  tide  from  failure  to  success.  Also 
we  have  been  recently  shown  by  Dr.  French  of  Brooklyn  that 
accessory  tonsil  tissue,  with  well  developed,  massive  crypts, 
capsule — all  the  elements  of  a  middle  tonsil — often  exists  in 
the  region  between  the  faucial  tonsil  and  the  lingual  tonsil. 
This  tissue  he  was  bold  enough  to  attack  with  a  Sluder  ton- 
sillectome,  having  by  his  transilluminator  proved  it  guilty  of 
criminal  possibilities  if  not  intent. 

Such  conspicuous  masses  have  been  removed,  so  well  en- 
sapculated,  so  cleanly  and  smoothly  enucleated,  that  one  could 
readily  pass  them  off  as  enucleated  tonsils.  That  these  can 
make  trouble  by  absorption  and  can  be  made  innocuous  by 
milder  measures  I  have  successfully  demonstrated  this  last 
year,  and  am  sure  this  explains  why,  when  both  faucial  and 
lingual  tonsils  have  had  their  fair  meed  of  attention,  I  may 
have  failed  by  having  overlooked  this  region  just  mentioned. 
This  region  is  often  forgotten,  when  a  real  hard  tonsillectomy 
has  been  done,  and  this  brings  us  to  a  final  suggestion  before 
describing  the  simple  methods  I  have  used  in  the  actual  work. 

It  is  not  a  terrible  crime,  in  my  judgment,  to  have  omitted 
a  bit  of  lymphoid  tissue.  I  do  not  believe  it  can  be  helped. 
In  any  case,  the  best  operators  in  the  country  (which  means 
the  world),  do  and  always  will  occasionally  leave  tissue  be- 
hind if  for  no  other  reason  that  it  is  too  small  to  see,  and 
it  later  grows  to  take  the  place  of  the  removed  tonsil.  Small 
bits  are,  apparently,  frequently  overlooked,  and  especially 
when  working  with  local  anesthesia  or  nerve  blocking,  not 
merely  because  of  the  pain  but  because  the  gagging,  bleeding, 
fainting  or  other  bad  actions  on  the  patient's  part  make  us 
desist  from  further  trial  to  the  patient.  I  repeat,  I  consider 
it  no  crime  to  have  thus  omitted  some  tissue.  By  simple  slit- 
ting and  punching  out.  and  the  galvanocautery  shrinking,  one 
can  later  care  for  this  tissue  with  accuracy  and  safety,  and 
thus  oftentimes  avoid  an  injury  to  the  palate,  base  of  the 
tongue  and  the  deep  tissues  of  the  neck,  which  can  all  too 
easily  ensue  when  rapidly,  at  the  end  of  a  bloody  operation, 
attempting  to  gather  into  the  snare  whatever  small  fragments 
it  will  grasp.  The  clean  cases  which  do  not  bleed  are  the  very 
ones  which  seldom  need  any  extra  work. 
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Please  understand  that  in  most  of  what  I  have  said  in  this 
paper  I  have  in  mind  the  adult  who,  having  had  symptoms  of 
focal  disease,  is  having  the  tonsils  eliminated,  but  it  may  be 
adapted  to  tonsils  of  any  age.  To  young  children,  and  the 
young  timorous  adult  the  best  work  to  my  mind  is  always 
done  under  a  general  anesthetic,  and  naturally  when  one  oper- 
ates radically  he  always  removes  all  adenoids  from  the  naso- 
pharynx. 

And  now  a  few  words  as  to  the  method.  After  a  thorough 
cocainization  of  the  crypts,  inside  and  out,  with  a  finder  one 
discovers  all  adhesions  with  the  plica  and  pillars  of  the  palate 
and  the  intercommunicating  crypts  of  the  tonsil,  and  gener- 
ously and  freely  opens  them  up,  the  bulk  of  the  work  being 
done  with  Leland's  or  similarly  constructed  probe  pointed 
knives.  Then  with  simple  punch  forceps  bite  out  or  off  any 
tissue  which  would  seem  to  be  liable  to  grow  together  again, 
which  will  often  occur  when  left  to  drop  together  with  nothing 
more  than  a  simple  slitting.  The  tissue  between  the  crypts 
often  has  to  be  snipped  out  so  as  to  make  the  cavities  cup 
shaped  or  grooved,  in  which  condition  when  healed  over  they 
offer  no  place  for  retention  of  matter  deleterious  to  the  sys- 
tem. The  rule  of  the  work  is  to  do  what  is  convenient  and 
easy  of  accomplishment  on  one  side  and  a  week  later  the  other, 
alternating  back  and  forth  until  all  pockets  are  abolished.  If 
the  tonsil  is  large  and  the  crypts  and  the  pockets  deep,  one  has 
the  choice  of  snipping  and  removing  the  superfluous  hyper- 
trophied  tissue,  or  one  can  use  the  electric  cautery  or  both. 
In  my  own  case  both  are  very  frequently  used.  When  the 
tonsils  have  been  thus  handled  they  are  not  very  sore  follow- 
ing the  treatments,  and  one  can  accomplish  just  as  much  in  the 
way  of  shrinking  as  he  chooses,  so  much  so  that  one  -can  be 
greeted,  as  I  stated  in  one  of  my  cases,  with  the  remark, 
"What  a  beautiful  tonsillectomy.''  And  it  was :  at  least  there 
was  less  tonsil  visible  than  after  many  a  socalled  tonsillectomy. 
Turthermore,  one  rarely  gets  serious  bleeding,  accomplishes 
his  purpose  without  upsetting  the  even  tenor  of  a  patient's 
life,  even  bv  a  hair,  does  not  distort  or  amputate  any  portion 
of  the  palate,  and  if  his  work — as  we  all  so  carefully  do  now- 
adays— is  done  cleanly,  almost  no  infection  can  take  place. 
One  has  rarely  to  work  more  than  three  times  on  the  same 
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tonsil — five  weeks  of  little  or  no  discomfort  at  all,  as  con- 
trasted to  a  patient  I  have  recently  seen  for  the  second  time, 
who  was  two  months  getting  over  the  effects  of  his  tonsillec- 
tomy, forever  has  a  distorted  palate  and  troublesome  adhe- 
sions at  the  base  of  the  tongue,  nearly  died  from  hemorrhage, 
having  to  be  transfused,  all  to  prove  that  the  tonsil  did  not 
cause  his  sore  throats  and  colds.  I  have  treated  him  several 
times  since  the  operation,  which  I  distinctly  advised  against 
as  probably  unnecessary.  I  say  when  one  contrasts  and,  as  I 
sincerely  believe,  can  by  the  former  way  rule  out  the  tonsil 
absolutely  as  the  cause  of  the  trouble,  why  not  do  it  in  that 
way,  where  appropriate  occasion  presents  itself,  especially 
when  if,  as  before  stated,  the  tonsil  should  continue  to  rebel, 
a  later  tonsillectomy  has  usually  only  been  facilitated. 

The  genesis  of  an  idea  or  plan  of  procedure  sometimes  is 
interesting,  often  revealing.  Years  ago  when  removing  aden- 
oids my  custom  was  not  always  to  rip  out  the  tonsils,  as  is 
now  done  as  the  invariable  routine.  Then  we  did  it  only 
when  the  tonsils  were  large.  When  I  did  not  remove  the 
tonsils  I  formed  the  habit  of  always,  with  finger  or  instru- 
ment, liberating  the  tonsils  from  the  plica  and  perhaps  anterior 
pillar  of  the  palate,  and  was  much  impressed  at  the  shrinking 
in  size  which  this  produced.  Later  I  started  to  do  this  to  the 
tonsils  in  cases  where  I  was  about  to  shrink  them  by  igni- 
puncture. 

Probably  I  have  shrunk  more  tonsils  in  this  way  (igni- 
puncture)  than  almost  any  other  extant  operator.  Naturally, 
some  of  my  cases  have  since  been  tonsillectomized,  and  heads 
wagged  at  the  failure  of  the  method,  but  no  oftener  than  enu- 
cleation itself  has  failed.  Since  I  have  done  the  preliminary 
slitting,  fewer  case  have  relapsed,  and  by  my  present  method 
I  can  more  often  completely  get  rid  of  all  bad  tissue  than  by 
any  but  the  slickest  kind  of  tonsillectomy.  I  have  done  all  of 
this  for  so  many  years,  with  careful  checking  up,  that  I  am 
venturing  to  offer  this  as  a  substitute  in  suitable  cases  for  the 
much  more  serious,  and  in  adults,  painful  enucleation.  In 
presenting  these  thoughts  for  your  attention  there  is  nothing 
new  or  startling  in  them.  It  is  only  that  they  represent  some- 
thing definite  and  positive,  and,  after  all,  I  beg  of  you,  do  not 
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for  one  moment  think  that  I  do  not  deem  it  wise  to  tonsillecto- 
mize  my  own  clientele,  nor  do  I  desire  to  cast  any  slightest 
reflection  on  the  splendid  work  of  my  fellow  conspirators. 
Quite  on  the  contrar}^  I  merely  reaffirm  that  if  one  does  not 
care  to  do  a  tonsillectomy  for  any  reason,  I  have  in  this  man- 
ner accomplished  just  as  spectacular,  just  as  wonderful,  just 
as  enduring  results  as  I  or  any  one  else  has  by  the  major  oper- 
ation, and  all  that  I  have  said  is  really  in  the  way  of  empha- 
sizing, not  minimizing,  the  importance  of  tonsil  work. 

May  I  not,  in  closing,  quote  from  the  eminent  English  ob- 
server, Dr.  Irvin  Moore,  who,  as  before  mentioned,  in  the 
British  Jounial  of  Lar}'ngolog}%  October,  1919,  writes  along 
similar  lines  and  suggests  when,  for  any  reason,  it  is  deemed 
unwise  or  contraindicated  to  perform  tonsillectomy,  the  appli- 
cation of  caustic  paste  to  the  tonsils?  He  shows  some  very 
ingenious  cup  to  hold  the  paste  against  the  tonsil.  The  paste 
is  composed  of  equal  parts  of  caustic  soda  and  hydrated  lime 
mixed  with  a  little  alcohol.  "This  escharotic  not  only  destroys 
in  successive  layers  a  portion  of  the  tissue  by  a  process  of  dis- 
integration, but  also  devitalizes  a  subjacent  layer,  causing  it  to 
become  soft  and  friable.  During  the  devitalizing  process  the 
tonsil  undergoes  general  shrinkage.  The  largest  tonsils  have 
been  reduced  to  normal  size,  whilst  in  the  case  of  diseased  ton- 
sils there  has  been  no  blocking  up  or  sealing  up  of  septic  crypts 
as  may  occur  with  the  galvanocautery. 

Though  this  treatment  by  this  escharotic  paste  can  never  be 
expected  to  take  the  place  in  suitable  cases  of  complete  re- 
moval of  the  tonsils  by  operative  methods.-  yet  experience  has 
undoubtedly  shown  that  it  is  a  highly  effective  and  valuable 
alternative  in  cases  so  frequently  met  where  risks  of  excision 
have  to  be  seriously  considered  or  where  the  radical  operation 
is  refused." 

Now  that  it  has  been  so  definitely  proven  what  can  be 
accomplished  by  these  various  methods,  and  especially  by 
the  X-ray  and  radium,  the  pendulum  may  be  expected  to  swing 
well  over  to  the  other  side  of  the  arc,  but  for  myself,  when 
advising  patients  I  shall  continue  to  do  as  I  have  already  done 
in  numerous  instances.  First  get  rid  of  the  main  pockets  and 
adhesions  as  outlined  here.  Then  have  them  have  their  X-ray 
or  radium  treatment.     This  should  prove  to  be  adequate  to 
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produce  all  needed  elimination  when  it  is  elected  as  the  method 
of  choice — but,  as  suggested  by  Stewart,  New  York  Medical 
Journal,  January  4,  1919 — it  can  never  be  expected  to  exceed 
in  efficiency  a  clean,  perfect  tonsillectomy,  except  as  the  effect 
of  the  rays  shrinks  other  parts  of  the  Waldeyer's  ring  of 
lymphoid  tissue,  as  well  as  faucial  tonsils.  Also  it  will  be 
reasonable  to  expect  that  certain  shriveled  up,  sclerosed  and 
atrophied  tonsils,  even  when  presenting  some  considerable 
mass,  will  not  shrink  or  be  altered  by  the  radiant  activity,  by 
whatever  means  administered,  as  will  others  even  smaller 
when  composed  of  the  usual  type  of  tonsil  tissue. 
195  Church  St. 


LX. 

PERCEPTION  DEAFNESS.* 

By  Francis  P.  Emerson,  M.  D., 

surgeon  massachusetts  charitable  eye  and  ear  infirmary, 

Boston. 

Etiolog}-. — In  considering  the  etiology  of  nonsuppurative 
deafness  there  have  been  two  theories  that  have  divided  otolo- 
gists into  camps.  First,  those  who  have  believed  in  the  theorv' 
of  negative  pressure,  and  second,  those  who  have  believed  in 
infection  as  the  primary  cause.  Of  late  years  the  advocates 
of  infection  have  been  the  more  numerous.  Judging  from 
the  treatment  generally  accepted  by  otologists,  it  is  fair  to 
assume  that  the  second  class  have  believed  that  deafness  was 
the  result  of  an  acute  infection  that  damaged  the  conduction 
apparatus  and  then  ceased  to  be  a  factor  in  the  further  prog- 
ress of  the  disease.  The  deafness  was  then  progressive  by 
further  attacks  of  tubotympanic  catarrh  that  was  the  result  of 
a  fresh  infection.  The  writer  wishes  to  take  issue  with  this 
position  and  to  claim  that  all  deafness  is  the  result  of  a  deep 
infection  in  the  lymphoid  tissue ;  that  the  infection  then  exists 
as  a  chronic  focus  subject  to  acute  exacerbations ;  that  the 
resulting  deafness  does  not  occur  from  the  extension  by  con- 
tinuity of  the  infected  tissue  through  the  tubes  and  middle  ear 
so  much  as  it  is  the  result  of  a  toxin  acting  on  the  perception 
apparatus.  That  is,  we  have  perception  deafness  from  the 
beginning  that  can  be  demonstrated  throughout  its  course  until 
the  end  result,  which  is  either  nerve  degeneration  or  perception 
deafness,  without  regard  to  the  tissue  reaction  in  the  middle 
ear. 

If  we  carefully  analyze  our  histories  of  chronic  deafness 
we  find  in  one  class  that  there  was  otalgia  in  childhood,  and 
in  these  cases  we  all  attribute  the  middle  ear  involvement  to 
a  blocked  tube  secondary  to  infection  of  the  lymphoid  tissue. 


♦Read  before  the  meeting  of  the  American  Otological  Society  at 
Atlantic  City,  N.  J.,  June  1,  1921. 
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Until  adolescence,  lymphoid  tissue  predominates,  and  beyond 
this  period  it  is  replaced  by  fibrous  and  mucoid  elements  (Jon- 
athan Wright).  With  the  change  in  structure  the  lymphoid 
tissue  undergoes  retrograde  changes,  becomes  less  function- 
ally active,  and  is  therefore  more  susceptible  to  infection.  The 
next  class  of  cases  follow  the  infectious  diseases  and  are  char- 
acterized by  a  more  virulent  infection  which,  in  many  in- 
stances, results  in  chronic  foci  subject  to  acute  exacerbations 
throughout  life.  For  a  long  time  the  foci  may  remain  as  a 
walled  off  local  process.  If  the  resistance  of  the  host  is  low- 
ered, the  virulence  of  the  organism  increased  or  necrotic  tissue 
changes  destroy  the  leukocytic  barrier,  then  we  have  systemic 
complications  with  remote  tissue  reactions.  Why  this  takes 
place  in  a  particular  joint,  endocardium  or  middle  ear,  we  do 
not  know,  but  once  having  occurred  the  tissue  reactions  go  on 
in  the  same  organs  indefinitely.  The  history  clearly  shows 
that  the  patient  was  never  deaf  until  a  certain  time  when  he 
had  influenza,  measles,  diphtheria,  etc.  Following  this  infec- 
tion the  deafness  was  progressive,  and  especially  noticeable 
after  acute  exacerbations.  Cultures  of  the  throat  show  some 
form  of  virulent  bacteria  present  in  the  lymphoid  tissue.  The 
vessels  of  the  anterior  pillars  are  injected,  the  tonsillar  crypts 
contains  pus,  mucopus  or  debris.  The  secretions  of  the  pharynx 
are  changed — i.  e.,  there  is  a  low  grade  pharyngitis,  and  the 
deep  cervical  glands  under  the  angle  of  the  jaw  are  enlarged. 
With  acute  exacerbations  of  the  focal  process  these  glands  are 
sensitive  on  palpation.  While  there  is  a  tendency  for  the  in- 
fection to  extend  to  the  lining  of  the  eustachian  tube  with 
gradual  extension  to  the  middle  ear,  the  gross  tissue  changes 
are  of  only  secondary  importance  to  the  accompanying  in- 
fection in  the  problem  of  deafness.  The  conduction  appara- 
tus, when  considered  as  a  mechanism  for  the  protection  of  the 
nicely  adjusted  perception  apparatus,  is  wonderfully  arranged. 
With  the  tissue  reactions  following  a  focal  infection  due  to  a 
particular  strain  of  bacteria  in  all  forms  of  deafness,  there 
seem  to  be  changes  in  the  conduction  apparatus  analogous  to 
those  taking  place  in  other  organs  which  are  damaged  as  the 
result  of  a  similar  focal  infection.  In  all  cases  there  is  a  func- 
tional disturbance  of  the  perception  apparatus,  and  in  the 
organ  of  hearing,  as  in  other  organs,  the  restoration  of  func- 
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tion  is  dependent  on  whether  its  special  nerve  mechanism  is 
irreparably  damaged  or  only  functionally  disturbed. 

Many  otologists  since  the  days  of  William  Aleyer  have  rec- 
ognized the  importance  of  removing  infected  adenoids  and  ton- 
sils. Many  now  recognize  that  adults  carry  infection  through- 
out life  in  the  lymphoid  tissue  with  an  accompanying  low 
grade  pharyngitis.  It  is  not  only  necessary  to  remove  these 
foci  in  cases  of  deafness,  but  all  contributory  infective  areas 
in  the  teeth,  sinuses  or  chronic  mastoids,  that  drain  through 
the  lymphatics.  In  a  given  individual  the  balance  between  the 
infective  agent  and  the  natural  immunity  of  the  patient  due  to 
the  bactericidal  and  antitoxic  powers  of  the  tissues,  blood 
plasma  and  cells,  varies  markedly.  When  this  balance  is  once 
disturbed  by  any  cause  that  lowers  the  resistance  of  the  host 
and  systemic  infection  results,  the  remotely  involved  tissue 
becomes  sensitized,  and  less  toxin  than  would  affect  a  normal 
individual  suffices  to  continue  the  morbid  process.  This  makes 
the  presence  of  innumerable  saprophytes  in  the  mouth  and 
pharynx  and  such  pathogenic  bacteria  as  the  streptococcus 
mucosus,  viridans  and  hemolysins,  the  micrococcus  catarrhaHs, 
pneumococcus,  bacillus  mucosus  capsulatus,  grippe  bacillus, 
diphtheria  and  pseudodiphtheria  bacilli,  which  may  be  found 
in  infected  lymphoid  tissue  and  the  sinuses,  particularly  dan- 
gerous to  the  carrier.  Furthermore,  such  infectious  foci  of 
the  head  may  be  associated  with  secondary  infection  of  the 
lymph  nodes  of  the  neck  and  mediastinum.  These  patients 
have  lov/  resistance,  and  ovenvork  is  as  potent  in  activating 
the  focal  process  as  is  exposure.  With  these  conditions  pres- 
ent, and  judging  from  the  analogy  of  similar  tissue  reactions 
in  other  organs  and  from  clinical  experience,  it  is  the  convic- 
tion of  the  writer  that  deafness  is  the  manifestation  of  a 
systemic  infection  resulting  from  a  special  strain  of  bacteria, 
the  toxin  acting  on  the  perception  apparatus  from  the  begin- 
ning and  continuing  so  to  act  until  the  terminal  stage  of 
marked  perception  deafness  or  nerve  degeneration,  the  accom- 
panying gross  tissue  changes  in  the  conduction  apparatus  play- 
ing but  a  minor  role  in  deafness. 

Deafness  may  be  defined  as  an  impairment  or  loss  of  tone 
perception.  Corti's  cells  are  supposed  to  constitute  the  clearing 
house  where  sound  waves  are    dift'erentiated    and   conveved 
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through  the  auditory  nerve  to  the  cortical  centers.  It  is  at 
the  acoustic  centers  that  wave  impulses  are  interpreted  as 
sound.  We  say  then  that  anything  that  obstructs  or  inter- 
feres with  these  wave  impulses  reaching  the  perception  appa- 
ratus results  in  deafness.  Is  this  the  true  explanation?  Let 
us  assume  that  deafness  has  its  beginning  in  infection.  Xow, 
not  all  infections  are  followed  by  impairment  of  hearing.  In 
some  cases  of  infection  in  which  tone  perception  is  impaired 
there  is  a  complete  restoration  of  hearing  with  the  clearing  up 
of  the  infection.  These  are  the  few  cases  in  which  inflation 
and  the  usual  methods  of  treatment  of  the  eustachian  tube 
are  indicated.  There  are  deep  infections,  however,  that  do 
not  clear  up  with  the  subsidence  of  the  acute  symptoms,  either 
from  the  virulence  of  the  infection,  the  lowered  resistance  of 
the  host  or  poor  drainage,  and  these  infections  cause  most 
of  our  cases  of  deafness.  These  chronic  foci  may,  with  acute 
exacerbations,  for  a  long  time  give  only  local  symptoms. 
When  the  local  barrier  is  once  broken  down  we  have  systemic 
manifestations  and  but  mild  local  symptoms.  When  this 
occurs  the  remote  tissue  reactions  seem  to  remain  constant 
and  are  further  damaged  with  recurring  exacerbations  of  the 
focal  process.  If  the  systemic  infection  was  followed  by 
myalgia,  infectious  arthritis,  endocarditis  or  nephritis,  it  con- 
tinues to  do  damage  to  the  tissues  originally  involved.  A  joint 
may  be  involved  as  the  result  of  local  chemical,  circulatory  or 
traumatic  causes  or,  as  Rosenow  says,  because  of  the  selective 
action  of  a  special  strain  of  bacteria.  If  we  consider  for  a 
moment  the  resulting  patholog}'  in  a  large  joint  it  may  help 
us  to  understand  the  changes  in  the  organ  of  hearing  which 
are  accompanied  by  deafness.  First,  there  are  circulatory 
changes  followed  by  the  pouring  out  of  leukocytes  from  the 
blood  stream  and  increased  secretion.  This  is  followed  by 
the  formation  of  new  connective  tissue,  pressure  symptoms, 
the  absorption  of  cartilage,  etc.,  depending  on  how  far  the 
process  may  go.  The  nerve  supply  shows  at  once  functional 
disturbance  of  its  sensory  fibers  by  pain,  and  of  the  motor 
nerves  by  changes  in  its  terminal  filaments.  We  may  cause 
the  inflammatory  products  about  the  joint  to  disappear,  but 
restoration  of  function  depends  on  the  integrity  of  its  special 
nerve  supply.    Xow,  in  the  organ  of  special  sense  we  see  some- 
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what  similar  phenomena.  With  a  primary  infection  that  was 
accompanied  by  deafness  each  recurring  exacerbation  adds 
to  the  damage  of  the  tissues  originally  involved.  That  is,  if 
the  tissue  reaction  was  in  the  mucous  membrane,  the  fibrous 
tissue  or  bone,  it  continues  as  such,  and  we  have  a  progressive 
chronic  catarrhal,  catarrhal  adhesive  otitis  media  or  possibly 
otosclerosis  as  long  as  the  chronic  focus  is  active  or  secondary 
foci  continue  the  same  type  of  infection.  We  have  the  same 
circulatory  changes,  the  same  pouring  out  of  leukocytes  from 
the  blood  stream  and  increased  secretion  with  the  formation 
of  fibrous  bands  or  the  deposition  of  new  bone.  The  analogy 
goes  further,  for  we  have  at  once  functional  disturbance  of 
the  end  organ — that  is,  the  acoustic  centers  and  tinnitus.  This 
occurs  at  once  in  ever}-  form  of  deafness.  We  may  cause 
absorption  of  the  inflammatory  products  in  the  tube  or  middle 
ear,  but  the  restoration  of  hearing  depends  on  whether  the 
perception  apparatus  can  be  functionally  restored. 

For  these  reasons  the  writer  has  been  forced  to  the  conclu- 
sion that  deafness  is  from  the  first  concerned  with  the  per- 
ception and  that  the  conduction  apparatus  plays  but  a  minor 
role.  We  have  studied  minutely  the  obvious  gross  tissue 
changes  but  have  lost  sight  of  the  fact  that  the  perception 
apparatus  is  impaired  from  the  first  and  continues  to  lose  in 
function  throughout  the  course  of  the  disease.  With  the  loss 
of  tone  perception  there  is  tinnitus.  Hearing  tests  show  a 
loss  in  perception  for  the  whispered  voice  and  also  a  raising 
of  the  low  limits.  As  the  blocked  tube  becomes  open  the  low 
limits  become  normal,  but  if  the  process  is  progressive  the 
perception  for  the  whispered  voice  diminishes.  The  low  limits 
are  not  again  raised  until  the  function  of  the  perception  appa- 
ratus is  markedly  impaired.  With  the  raising  of  the  low  limits 
we  begin  to  have  a  negative  Rinne,  marked  perception  impair- 
ment of  the  upper  limits,  and,  in  some  cases,  involvement  of 
the  cochlear  nerve.  The  impairment  of  the  perception  for 
the  2048C*  fork  is  often  noticed  and  frequently  tone  gaps.  In 
fulminating  cases  where  in  a  short  time  the  membrana  propria, 
malleus  and  incus  are  destroyed  and  yet  the  hearing  remains 
good  and  may  be  nearly  normal  for  years,  the  functional  im- 
l)airment  of  the  hearing  may  be  so  pronounced  that  tone  per- 
ception is  wholly  lost  for  the  spoken  voice.     If  this  comes  on 
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suddenly  as  the  result  of  the  toxic  action  of  a  virulent  infec- 
tion that  quickly  clears  up,  the  hearing  returns  because  the 
perception  apparatus  is  not-  permanently  damaged.  Metallic 
instruments  are  of  no  practical  value  in  indicating  the  begin- 
ning of  nerve  deafness.  When  bone  conduction  is  lowered 
for  the  2560  or  512C'  forks  nerve  deafness  has  been  present 
for  a  long  time.  Deafness  results  from  the  action  of  a  toxin 
on  its  special  end  organ  in  constitutional  diseases  and  also  in 
those  chronic  focal  infections  which  so  many  patients  have 
throughout  life.  The  writer  does  not  believe  that  alcohol  and 
tobacco  ever  cause  deafness  with  patients  who  have  a  normal 
throat.  Both,  however,  cause  a  pharyngeal  congestion  and 
activate  the  focal  process  in  the  lymphoid  tissue,  increasing 
the  absorption  of  the  virus  originally  responsible  for  their 
impairment  of  tone  perception.  In  the  same  way  pyogenic 
foci  in  the  teeth  and  sinuses  are  contributory  causes  of  deaf- 
ness because  they  drain  into  the  lymphatics  of  the  throat. 
Gross  changes  from  hypertrophic  processes  in  the  conduction 
apparatus  resulting  in  increased  connective  tissue,  fibrous 
bands  or  bony  ankylosis,  are  of  minor  importance  in  deafness 
compared  with  the  perception  impairment  which  started  with 
the  original  infection  and  had  progressed  with  the  more  ob- 
vious tissue  changes.  Skilled  otologists  have  difficulty  in 
interpreting  certain  hearing  tests  because  they  try  to  analyze 
them  to  conform  to  certain  types  of  deafness.  Diminished 
tone  perception  is  indicated  in  the  same  way  at  the  beginning 
of  all  middle  ear  diseases,  whatever  the  tissue  reaction  from 
a  given  infection.  After  perception  impairment  is  far  ad- 
vanced in  those  cases  involving  the  cochlear  w^e  make  a  diag- 
nosis of  nerve  deafness.  It  is  obvious  that  this  must  have 
been  going  on  for  a  long  time  before  nerve  deafness  can  be 
detected  by  a  metallic  instrument.  Tinnitus,  which  is  the  only 
w^ay  that  the  acoustic  apparatus  can  react  to  stimulation  or 
irritation,  is  present  with  the  first  impairment  of  tone  per- 
ception. As  we  know,  clinically  these  subjective  sounds  are 
intermittent  at  first,  but  with  the  progress  of  the  disease  they 
become  continuous  and  change  in  character. 

While  the  gross  changes  in  the  eustachian  tube  and  middle 
ear  interfere  with  the  transmission  of  sonorous  vibrations 
these  do  not  come  within  the  range  of  ordinary  conversation. 


1000  FKAXCIS   P.    EMERSON. 

Furthermore,  the  low  limits  clear  up  with  the  unblocking  of 
the  tube  in  acute  conditions,  even  though  perception  for  the 
whispered  voice  may  be  further  lost.  What  is  of  more  im- 
portance in  the  loss  of  tone  perception  resulting  from  a  blocked 
tube  is  pressure  on  the  stapes.  While  this  seems  to  effect  only 
sonorous  vibrations  and  therefore  is  of  secondary  importance 
in  the  treatment  of  deafness,  it  undoubtedly  is  important  in 
causing  tinnitus.  Now,  tinnitus  is  another  term  for  labyrinth- 
ine stimulation  or  irritation,  so  that  pressure  and  toxemia 
seem  to  be  important  factors  in  the  gradual  loss  of  tone  per- 
ception. 

We  have,  then,  in  every  deep  chronic  infection  of  the  lymph- 
oid tissue  which  has  been  followed  by  deafness,  two  ways  in 
which  its  progress  is  manifest.  First,  by  gross  changes  affect- 
ing the  conduction  apparatus  but  playing  but  a  minor  role  in 
the  loss  of  tone  perception.  Second,  by  the  action  of  a  toxin 
on  the  end  organ  impairing  the  function  of  the  acoustic  centers 
or,  in  a  less  number  of  cases,  manifestly  involving  the  cochlear 
nerve. 

It  would  seem  that  the  profound  loss  of  tone  perception  in 
nerve  deafness  was  due  to  changes  in  the  terminal  filaments 
of  the  auditory  nerve  rather  than  to  changes  in  the  cortical 
centers  themselves.  Cases  of  advanced  progressive  deafness 
often  show  a  bilateral  hearing  test  that  does  not  vary  through- 
out the  scale.  This  could  be  explained  on  the  ground  that  it 
is  probable  that  the  auditory  fibers  from  each  ear  end  partly- 
on  the  same  side  and  partly  or  mainly  on  the  opposite  side  of 
the  cerebrum  (Howell). 

Treatment. — While  the  writer  has  treated  deafness  on  the 
above  outline  of  its  etiology  for  ten  years,  emphasizing  the 
importance  of  infection,  and  failing  to  get  results  from  infla- 
tion except  in  recent  cases,  the  interpretation  of  the  way  in 
which  deafness  resulted  has  only  been  reached  in  the  last  few 
years.  Obviously  we  remove  the  primary  focus  and  all  con- 
tributory foci  tending  to  reinfect  the  lymphoid  tissue.  This 
makes  it  necessary  to  do  radical  surgery  and  not  merely  con- 
vert a  chronic  antrum  into  a  latent  one,  or  improve  a  pharyn- 
gitis without  removing  the  cause  above  or  below.  Many  latent 
antra  with  atrophic  changes  and  without  a  pyogenic  focus  will 
still  reinfect  the  lymphoid  tissue  and  eustachian  tube.     Gross 
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changes  in  the  nares  have  not  been  considered  as  affecting 
deafness  unless  infection  was  present.  Submerged  tonsils  have 
been  removed  in  adults  in  all  ages  up  to  seventy  years  when- 
ever there  was  a  change  in  the  secretions  of  the  pharynx  or 
enlarged  cersncal  glands  under  the  angle  of  the  jaw.  En- 
larged cervical  glands  following  an  acute  infection  that  do  not 
subside  within  a  few  weeks  presuppose  that  the  focal  infection 
has  not  cleared  up.  Metabolic  changes  have  not  been  consid- 
ered as  coming  primarily  from  the  intestinal  tract  but  as  hav- 
ing originated  from  the  upper  respiratory  tract,  as  pointed  ovit 
by  Billings.  With  the  removal  of  infection  general  measures 
are  instituted  to  overcome  the  effects  of  a  long  continued  toxic 
process.  While  the  iodids,  pilocarpin,  strjxhnin,  electricity, 
auditory  reeducation,  etc.,  are  indicated,  it  is  also  necessary 
to  improve  the  general  condition.  The  loss  of  tone  percep- 
tion through  depressed  nerve  states  seem  best  treated  on  broad 
general  lines.  Many  cases  of  deafness  that  have  existed  over 
a  long  term  of  years  will  improve  markedly.  In  others  the 
duration  may  be  short  and  yet  the  treatment  is  hopeless.  At 
present  there  seems  to  be  no  way  of  determining  how  far  the 
perception  apparatus  is  damaged  or,  in  case  of  nerve  involve- 
ment, whether  degeneration  is  far  advanced.  Progressive  or 
perception  deafness  has  a  most  hopeful  outlook  if  treated  early 
and  energetically  when  the  cochlear  is  not  involved.  x\ll  pa- 
tients who  have  had  a  deep  infection  as  a  result  of  measles, 
scarlet  fever,  diphtheria  or  flu  should  have  an  interval  tonsil 
and  adenoid  operation  as  a  routine  procedure  without  regard 
to  age.  Every  patient  who  has  a  blocked  tube  and  tinnitus 
accompanying  a  socalled  acute  infection  should  be  carefully 
examined  for  a  definite  focus  which  should  be  treated  sur- 
gically before  secondary  foci  result.  After  this  the  follow  up 
treatment  should  be  local  and  general.  All  cases  of  long 
standing  focal  infections  are  about  20  per  cent  anemic  and 
many  have  cardiac  and  renal  conditions  needing  general  med- 
ical care.  The  usual  methods  of  treatment  are  all  indicated 
under  special  conditions.  In  chronic  progressive  deafness, 
until  the  low  limits  are  raised,  however,  the  two  important  indi- 
cations are  the  prevention  of  tubotympanic  catarrh  by  the 
removal  of  chronic  streptococcal  foci  and  the  recognition  that 
impairment  of  tone  perception  is  constantly  going  on. 
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INFECTED   ADENOIDS. 

Case  1. — S.  S.,  8  years,  blocked  tubes,  pressure  on  stapes; 
Dec.  27,  1919.  Past  history:  T.  and  A.  operation  three  years 
ago.  Two  months  ago  following  measles  commenced  to  be 
deaf.  Tinnitus  marked  in  both  ears.  Examination :  Epi- 
pharynx  blocked  by  infected  lymphoid  tissue.  Sinuses :  Eth- 
moids  transilluminate  poorly.  Antra  clear.  A.  D. :  AI.  T., 
ground  glass  appearance ;  indrawn.  L.  R.  broken.  A.  S. : 
Same.     Hearing  test : 

R  L 

2/25  W.V.  2/25 

14  R     ac  16 

6  256Cibc  6 

Weber  

64  L.L.  64 

Diagnosis  :    Blocked  tubes.     Pressure  on  stapes. 

Dec.  31,  1919.    Adenoid  removed  under  gas. 

Oct.  28,  1920 : 

R  L 

25/25  W.V.  25/25 

32  L.L.  64 

P.  S. — Tinnitus  persisted  several  months  and  gradually  dis- 
appeared as  the  infection  cleared  up. 

Treat. :  No  inflation.  Epipharynx  treated  after  adenectomy 
until  infection  cleared  up. 

Key  to  hearing  test :  W.  V.,  whispered  voice ;  Cons.,  con- 
versation ;  R.,  Rinne  ac — be ;  W.,  Weber ;  U.  L.,  upper  limit 
fOalton  whistle)  ;  L.  L.,  lower  limit  (Dench  fork). 

Case  2.— I.  B.,  UV.  years,  B.  O.  M.  C.  C,  May  24,  1919. 
Past  history  :  Measles,  9  years.  Chickenpox,  9  years.  Whoop- 
ing cough,  7  years.  Has  been  growing  slightly  deaf,  espe- 
cially following  colds.  Several  attacks  of  tonsillitis.  Throat 
does  not  feel  right  in  the  a.  m.  Examination:  B.  cryptic  ton- 
sillar disease.  Septum,  high  deviation  to  left.  Turbinates, 
posterior  ends  of  inferior  turbinates  markedly  enlarged,  espe- 
cially on  the  left  side.     Hearing  test — • 

R  L 

20/25  W.V.  25/25 

37  R        ac  45 

8  256C1     be  10 

4-   <  Weber 
32  L.L.  32 
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July   1,   1919.     Tonsillectomy;  ether. 

R  L. 

15/25  W.V.  20/25 

20  R         ac  19 

10  2o6Ci     be  9 

_|_   <  Weber 
32  L.L.  64 

March  1,  1920.  Attack  of  mumps.  Following  this  attack 
hearing  less  acute. 

July  1,  1920.  Went  to  New  Hampshire  camp  for  the  sum- 
mer, 

Sept.  10,  1920.  Epipharyngitis.  Marked  swelling  of  pos- 
terior ends  of  inferior  turbinates. 

R  L 

15/25  W.V.  20/25 

18  R         ac  18 

8  256C1     be  8 

^  4-  <  Weber 

32  L.L.  32 

Treatment:    No  inflation.     Treatment  of  infection.    Sprays, 
normal  salt  solution  and  20  per  cent  argyrol. 
October  26,  1920— 

R  >  L 

23/25  W.V.  23/25 

32  L.L.  32 

November  16,  1920— 

R  L 

25/25  W.V.  25/25 

32  L.L.  32 

Note. — ^Although  this  patient  was  out  of  doors  all  summer 
her  ears  did  not  clear  up,  owing  to  a  persistent  epipharyngitis 
with  blocking  of  the  left  posterior  naris.  As  soon  as  the 
infection  was  removed  the  hearing  returned  to  normal. 

Case  3. — H.  L..  51  years,  January  11,  1916,  single,  American. 
Past  history:  Measles,  chickenpox,  scarlet  fever  (mild). 
History  of  abscesses  in  childhood.  Last  three  or  four  years 
history  of  swelling  in  one  ear  and  then  the  other.  No  loss 
of  hearing  patient  thinks.  Head  colds  frequent.  Occipital 
headaches  with  tenderness  of  the  scalp  at  times.    Rheumatism 
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since  April  in  knees  and  fingers.  Is  being  treated  for  rheu- 
matic iritis.  Tinnitus  continues  since  August  in  both  ears. 
General  health  always  poor.  History  of  abscess  in  intestine 
and  of  mucous  colitis.  Examination :  Septum  to  left  with  a 
large  posterior  basal  spur.  Turbinates,  hypertrophic  changes. 
Do  not  shrink  under  cocain.  Sinuses,  negative.  Teeth,  nega- 
tive.   Tonsils,  R.  shows  cheesy  debris.    Hearing  test: 


R 

L, 

6/25 

W.V. 

12/25 

19 

R        ac 

19 

8 

256C1     be 
4-   <  Weber 

8 

32 

L.L. 

32 

N 

U.L. 

N 

Treatment :    Tonsillectomy.      Submucous   resection.     Treat- 
ment of  infection.     Teeth  looked  after. 
April  5^  1917.     Gall  bladder  operation. 
Dec.  29,  1919.     Otalgia  dentalis. 
Mar.  28,  1921.    No  rheumatism  or  iritis  since  tonsillectomy. 

R  L 

25/25  W.V.  25/25 

r  R         ac  ^ 

Not  taken  \  —  [.  Not  taken 

t  be  J 

—  Weber  — 

32  •  L.L.  32 

Note.— See  history.  Infection  in  teeth  and  throat  followed 
by  headache.  Rheumatism,  rheumatic  iritis,  infection  of  gall 
bladder.  Deafness,  cured  by  removing  the  chronic  foci  with- 
out inflation. 

Case  4. — E.  G.,  8  years,  Nov.  16,  1920,  only  child,  mother 
and  father  living,  L.  antrum,  deafness.  Past  history :  Measles 
at  3  years  with  aural  discharge.  T.  and  A.  operation  one  year 
ago.  Oct.  8,  second  T.  and  A.  operation.  Deafness  worse 
than  before.  No  discharge,  but  ear  feels  sore  to  touch.  Otal- 
gia 3  days  ago.  Head  cold.  Pus  in  left  naris.  X-ray  shows 
left  antrum.  Wassermann  negative.  A.  D. :  Drum  dull  and 
retracted  with  thickening  and  healed  perforation,  anteriorly 
and  below.  Ear  dry.  A.  S. :  Same  as  A.  D.  except  for  more 
retraction.     Hearing  test — 
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R  L 

2/25  W.V.  2/25 

20  R         ac  30 

28  2.56C1      be  24 

Weber  >  _(_ 
64  L.L.  32 

Dec.  2,  1920.    Left  radical  antrum  operation. 
May  27,   1921.     Light  reflex  in   right  ear  slightly  broken. 
Drum   retracted.     Old  scar  anteriorly.     Left  ear,  drum    re- 
tracted.    Fairly  good  light  reflex.     Slight  thickening. 
May  20,  1921— 

R  L 

3/25  W.V.  20/25 

17  R         ac  30 

28  256C1     be  24 

Weber  >  '_(_ 
N  U.L.  N 

64  L.L.  32 

Note. — No  inflation.  Infection  cleared  up  and  best  ear 
improved  from  two  to  twenty  feet  for  whispered  voice. 

Case  5.— R.  Eff,  O.  M.  S.  L.  O.  M.  S.  Ch.  Cum.  Grans. 
J.  C,  25  years,  barber,  married.  May  25,  1921.  Past  his- 
tory :  History  of  discharge  from  left  ear  as  a  child,  then  for 
short  and  infrequent  periods  until  two  years  ago.  While  at 
Camp  Devens  in  1919  had  double  pneumonia  and  the  discharge 
has  been  at  shorter  intervals.  No  pain,  no  vertigo  or  head- 
aches. Colds  frequent.  Chronic  catarrh.  History  of  diseases 
of  childhood  uncertain.  Examination  :  B.  cryptic  tonsillar  dis- 
ease. Large  central  adenoid.  Transillumination  not  so  clear 
on  the  left  side.  M.  M.  of  nares  injected.  Large  gland  under 
angle  of  left  jaw. 

Aural  examination :  Right  ear.  Healed  horseshoe  perfora- 
tion involving  greater  part  of  membrana  propria.  Short  pro- 
cess visible.  Long  process  foreshortened  and  apparently  tied 
down  to  the  promontory.  Large  calcarious  deposits  in  the  scar 
tissue  anterior  to  the  long  process  over  the  region  of  the  tube 
and  in  the  posterior  superior  quadrant.  Malleus  does  not  move 
imder  otoscope.  L.  ear.  Posterior  superior  half  of  drum 
grayish  in  color  and  thickened.  Short  process  indistinct.  An- 
terior and  inferior  half  of  drum  filled  with  pale  granulation 
tissue.  Discharge  moderate.  Almost  entire  anterior  half  of 
drum  replaced  by  granulation  tissue.     Hearing  test : 
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R  L 

25/25  W.V.  25/25 

16  R         ac  16 

8  256C1      be  9 

—  Weber  — 

N  U.L.  N 

32  L.L.  32 

Note. — Here  was  a  history  dating  back  to  childhood  of  in- 
termittent discharge,  in  which  the  conduction  apparatus  was 
seriously  involved  and  yet  there  is  normal  hearing. 

CONCLUSIONS. 

1.  Every  case  of  loss  of  tone  perception  seems  to  result  from 
the  action  of  the  toxin  of  a  chronic  pyogenic  focus  on  the  end 
organ. 

2.  The  toxin  is  probably  due  to  a  special  strain  of  bacteria 
with  a  selective  action  on  the  organ  of  hearing. 

3.  The  gross  tissue  changes  seem  analogous  to  those  taking 
place  in  other  organs,  as  the  result  of  a  focal  infection,  the 
return  cff  function  in  each  case  depending  on  the  integrity  of 
its  special  nerve  mechanism — either  the  acoustic  centers  or 
cochlear  nerve. 

4.  Diminished  tone  perception  seems  to  start  with  the  onset 
of  the  deafness  and  is  more  important  than  the  changes  in  the 
conduction  apparatus.  The  early  raising  of  the  low  limits  due 
to  the  blocked  tuBe  clears  up  as  the  tube  opens.  Following 
this  the  tube  is  more  open  on  the  side  of  the  deaf  ear  as  atro- 
phy succeeds  the  hypertrophic  salpingitis. 

5.  When  the  256C^  or  512C^  fork  shows  lowered  bone  con- 
duction nerve  deafness  is  already  far  advanced. 

6.  The  end  result  in  chronic  progressive  deafness  is  marked 
perception  impairment  or  nerve  degeneration. 

7.  Xo  hearing  test  is  characteristic  of  any  particular  form 
of  middle  ear  disease. 

8.  Gross  tissue  changes  in  the  middle  ear  follow  the  original 
type  of  infection  and  do  not  change. 

9.  Alcohol  and  tobacco  seem  to  cause  eighth  nerve  deafness 
by  causing  a  pharyngeal  congestion  with  increased  absorption 
of  the  toxin  from  the  chronic  focus. 

10.  Patients  treated  early  have  every  right  to  expect  recov- 
ery if  the  primary  focus  is  removed  and  the  deafness  is  con- 
fined to  a  functional  disturbance  of  the  acoustic  centers. 


LXI. 

THE  PROGNOSIS  OF  THE  TUBERCULOUS 
LARYXX.* 

By  John  B.  Gregg,  A.  B..  ^I.  S.,  M.  D., 

Siocx  Falls,  S.  D. 

The  subject  of  tuberculosis  of  the  larynx  is  of  vital  impor- 
tance to  the  laryngologist,  due  to  its  common  occurrence,  to 
the  great  desire  to  alleviate  the  conditions  imposed  by  the 
disease,  and  to  its  influence  on  the  prognosis  of  pulmonar}' 
tuberculosis,  which  is  always  rendered  more  grave  by  the 
presence  of  a  laryngeal  involvement.  The  relative  frequency 
of  the  laryngeal  complication  of  pulmonary  tuberculosis  neces- 
sitates very  careful  study  and  well  directed  effort,  in  order 
that  the  system  may  be  relieved  of  this  additional  lesion  and 
thereby  enabled  to  better  carry  on  its  battles  with  the  main 
source  of  infection  in  the  lungs  or  elsewhere. 

In  all  cases  of  pulmonary  tuberculosis  early  and  frequently 
repeated  laryngeal  examinations  should  be  made  by  a  skilled 
laryngologist.  This  results  in  the  discovery  of  many  cases 
of  incipient  laryngeal  involvement  at  a  time  when  proper  treat- 
ment will  be  most  beneficial  to  the  larynx.  Not  infrequently 
we  have  patients  come  to  us  because  of  the  laryngeal  condi- 
tion who  have  had  no  symptoms  indicating  a  pulmonary  lesion. 
In  but  a  few  cases  the  diagnosis  of  tuberculosis  of  the  larynx 
is  made  before  any  demonstrable  lesion  elsewhere  can  be 
found.  One  such  patient  had  a  definite  tuberculous  larynx, 
demonstrated  by  microscopic  examination  of  a  section,  two 
years  before  the  internist  could  find  involvement  elsewhere. 

Although  laryngeal  tuberculosis  is  most  frequently  co- 
existent with  or  complicates  pulmonary  tuberculosis,  yet  Orth, 
Demme,  Frankel,  Progebinisky,  Manasse  and  Steiner  have 
each  reported  one  case  of  primary  tuberculosis  where  post- 
mortem findings  have  substantiated  the  clinical  diagnosis.   Per- 
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sonally  I  have  never  seen  a  case  of  verified  primary  tubercu- 
losis of  the  larynx. 

The  purpose  of  this  article  will  be  to  give  the  results  of  the 
observations  of  the  v^riter  in  his  work  at  the  Iowa  State  Sana- 
torium for  the  Treatment  of  Tuberculosis.  The  endeavor  will 
be  made  to  show  how  many  different  factors  enter  into  the 
prognosis  of  the  tuberculous  larynx.  At  the  outset  I  wish 
to  state  that  all  these  cases  were  in  Doctor  Dean's  service, 
with  whom  the  writer  was  so  fortunate  as  to  be  associated. 

The  report  consists  of  122  cases  of  laryngeal  tuberculosis 
found  in  610  cases  of  pulmonary  tuberculosis  at  the  sanato- 
rium during  the  year  1919-1920.  Criticism  may  be  offered 
that  the  length  of  observation  has  been  too  short,  but  the 
writer's  problem  has  been  more  to  determine  what  factors 
enter  into  the  consideration  of  the  laryngeal  prognosis.  The^e 
cases  were  examined  by  the  writer  at  regular  weekly  inter- 
vals, and  an  accurate  record  made  of  the  condition  found  at 
each  examination.  At  every  examination  the  internist  in 
charge  of  the  case  was  present,  in  order  to  correlate  the  find- 
ings of  the  internist  and  laryngologist  to  the  best  interests  of 
the  patient.  We  have  always  felt  that  the  decision  as  to 
whether  any  operation  shall  or  shall  not  be  done  should  be 
left  to  the  internist,  who  is  thoroughly  conversant  with  every 
phase  of  the  patient's  condition,  and  that  there  should  be  the 
closest  cooperation  at  all  times.  The  larjnx  of  every  case 
which  enters  the  sanatorium  is  examined,  and  even  if  found 
negative  is  reexamined  at  frequent  intervals,  for  often  a  pa- 
tient with  a  negative  larynx  on  entrance  will  develop  tuber- 
culous laryngitis  within  six  weeks. 

Frequency  of  Laryngeal  Tuberculosis. — Laryngeal  involve- 
ment exists  in  a  varying  percentage  of  the  cases  of  pulmonary 
tuberculosis,  the  exact  percentage  being  in  a  measure  deter- 
mined by  the  accuracy  and  persistency  of  examinations. 
Osler^  gives  18  to  30  per  cent,  while  Willigk  estimates  the 
percentage  at  13.  Schroeder-  estimates  that  20  per  cent  of  all 
cases  of  chronic  pulmonary  tuberculosis  have  lar^mgeal  com- 
plications. Sir  St.  Clair  Thomson  in  a  report^  based  on  the 
study  of  693  sanatorium  cases  found  25.6 per  cent  with  laryn- 
geal complication,  while  Fetterolf^''  in  a  clinical  postmortem 
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study  of  100  cases  dying  of  pulmonary  tuberculosis  found  the 
larynx  grossly  involved  in  83  per  cent. 

From  the  statistics  of  the  Iowa  Sanatorium  we  find  that  in 
1737  cases  of  pulmonary  tuberculosis  there  were  474  cases  of 
laryngeal  involvement,  or  in  27  per  cent  of  the  total  number 
of  cases.  The  1737  pulmonary  cases  may  be  divided  into  322 
incipient  cases,  722  moderately  advanced  cases  and  693  far 
advanced  cases.  In  the  322  incipient  cases  laryngeal  tuber- 
culosis was  found  in  31,  or  in  10  per  cent.  In  the  722  moder- 
ately advanced  cases  laryngeal  tuberculosis  was  found  in  151, 
or  in  21  per  cent  of  the  cases.  In  693  far  advanced  pulmo- 
nary cases  lar}'ngeal  involvement  was  found  in  292,  or  in  42 
per  cent  of  cases. 

Among  379  deaths  at  the  sanatorium  in  the  last  five  years, 
laryngeal  tuberculosis  was  present  in  165,  or  in  43  per  cent  of 
cases.  The  series  of  cases  especially  studied  consists  of  122 
cases  of  laryngeal  tuberculosis,  or  20  per  cent  found  in  610 
pulmonary  cases. 

Sex. — Among  the  122  cases  of  laryngeal  tuberculosis  fe- 
males were  affected  in  57  per  cent  and  males  in  43  per  cent 
of  the  cases.  These  figures  show  a  discrepancy  inasmuch  as 
women  preponderate  at  the  institution.  Taking  the  larger 
number  of  cases  of  laryngeal  tuberculosis,  the  sex  ratio  is 
about  equal. 

Age. — Among  the  122  cases  studied  9  per  cent,  or  11  cases, 
were  between  the  ages  of  10  and  20.  Thirty-eight  per  cent, 
or  46  cases,  were  between  21  and  30;  33  per  cent,  or  46  cases 
between  31  and  40;  15  per  cent,  or  18  cases  between  41  and  50, 
and  5  per  cent,  or  6  cases,  were  between  the  ages  of  51 -and 
60  years. 

The  above  figures  show  the  greatest  number  of  cases  (71 
per  cent)  between  the  ages  of  20  and  40 ;  next  come  the  cases 
between  40  and  50  years  (15  per  cent),  then  the  cases  occur- 
ring in  youth  (9  per  cent),  and  lastly  (5  per  cent)  the  cases 
occurring  between  the  age  of  50  and  60  years.  Wide  extremes 
in  the  age  may  occasionally  be  encountered,  varying  from  12 
months  to  76  years.  The  percentage  for  young  adults  and 
children  in  this  report  may  be  small,  due  to  the  fact  that  there 
is  but  limited  accommodation  for  children  at  this  institution. 
Among  the  eleven  cases  between  the  ages  of  10  to  20  years, 
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the  larynx  remained  unimproved  in  6  (55  per  cent)  and  im- 
proved in  5  (45  per  cent). 

In  the  46  cases  between  21  and  30  years  of  age,  the  larynx 
remained  unimproved  in  25  (54  per  cent),  improved  in  11 
(24  per  cent),  and  arrested  in  10  (22  per  cent). 

Of  the  41  cases  between  31  and  40  years  of  age  the  larynx 
remained  unimproved  in  21  (31  per  cent),  improved  in  12 
(29  per  cent)  and  arrested  in  8  (20  per  cent). 

Considering  the  18  cases  between  the  ages  of  41  and  50 
years  of  age,  the  larynx  was  unimproved  in  13  (72  per  cent), 
improved  in  1   (6  per  cent)  and  arrested  in  4  {22  per  cent). 

Among  the  six  cases  between  51  and  60  years  of  age  the 
larynx  remained  unimproved  in  three  (50  per  cent),  improved 
in  one  (17  per  cent),  and  arrested  in  two  (33  per  cent). 

Of  interest  from  the  above  data  is  the  information  that  the 
percentage  of  unimproved  larynges  is  higher  between  the  ages 
of  41  and  50  years  (72  per  cent)  than  it  is  for  all  other  ages 
(50  to  55  per  cent). 

Tubercle  Bacilli. — Tubercle  bacilli  were  found  in  the  sputum 
in  87  per  cent  of  the  122  cases. 

Pulmonary  hemorrhage  occurred  in  44  cases  or  in  36  per 
cent  of  all  laryngeal  cases.  It  has  not  been  uncommon  for 
the  patient  to  date  his  laryngeal  trouble  from  the  time  of  the 
hemorrhage. 

Definitions. — Before  taking  up  the  subject  further  it  will 
be  necessary  to  define  terms  to  be  employed. 

Incipient :  The  incipient  case  is  one  in  which  there  are  slight 
or  no  constitutional  symptoms  (including  especially  gastric 
or  intestinal  disturbance  or  rapid  loss  of  weight),  slight  or 
no  elevation  of  temperature  or  acceleration  of  pulse ;  slight 
infiltration  limited  to  the  apex  of  one  or  both  lungs  or  a  small 
part  of  one  lobe ;  no  tuberculous  complications. 

Moderately  advanced  cases  (M.  A.),  shows  no  marked  im- 
j)airment  of  function,  either  local  or  constitutional;  marked 
infiltration  more  extensive  than  under  incipient,  with  little  or 
no  evidence  of  cavity  formation,  no  serious  tuberculous  com- 
plications. 

The  far  advanced  cases  (F.  A.)  show  marked  impairment 
of  function,  local  and  constitutional ;  extensive  localized  infil- 
tration or  consolidation  in  one  or  more  lobes,  or  disseminated 
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areas  of  cavity  formation,  or  serious  tuberculous  complications. 

Pulmonary  classification  on  discharge : 

Arrested  (a.),  all  constitutional  symptoms  and  expectoration 
with  bacilli  absent  for  a  period  of  six  months,  the  physical 
signs  those  of  a  healed  lesion. 

Apparently  arrested  (aa.),  all  constitutional  symptoms  and 
expectoration  with  bacilli  absent  for  a  period  of  three  months, 
the  physical  signs  to  be  those  of  a  healed  lesion. 

Quiescent  (Quies.)  Absence  of  all  constitutional  symp- 
toms ;  expectoration  and  bacilli  may  or  may  not  be  present ; 
physical  signs  stationary  or  retrogressive ;  the  foregoing  con- 
ditions existing  for  at  least  three  months. 

Improved  (Imp.)  :  Constitutional  symptoms  lessened  or  en- 
tirely absent ;  physical  signs  improved  or  unchanged ;  cough 
and  expectoration  with  bacilli  usually  present. 

Unimproved  (Unimp.)  :  All  essential  symptoms  and  signs 
unabated  or  increased. 

Laryngeal  condition  on  discharge  : 

Arrested  (a.)  :  Larjmgeal  condition  healed  for  six  months 
or  more. 

Improved  (Imp.)  :  Laryngeal  condition  lessened  markedly 
or  a  healed  larynx  of  less  than  six  months'  duration. 

Unimproved  (Unimp.)  :  Laryngeal  condition  unabated  or 
increased  in  severity. 

Pulmonary  Condition  on  Admission. — In  122  cases  of  laryn- 
geal tuberculosis  the  pulmonary  involvement  was  incipient  in 
3,  moderately  advanced  in  31,  and  far  advanced  in  88  cases. 

A  tabulated  report  of  the  pulmonary  and  laryngeal  results 
is  here  given. 

Incipient  Cases :  Cases     Per  Cent 

L.tmgs  improved  with  larynx  improved 1         33.3 

Lungs  improved  with  larynx  arrested 1         33.3 

Lungs  arrested  with  larynx  arrested 1         33.3 

^Moderately  advanced  cases : 

Death  with  larynx  unimproved ...-  3         10 

Lungs  unimproved  with  lar}-nx  unimproved 3         10 

Lungs  vmimproved  with  larynx  improved 7         22 

Lungs  improved  with  larynx  unimproved 4         13 

Lungs  improved  with  larynx  improved 6         20 

Lungs  quiescent  with  larynx  unimproved 0  0 
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Cases  Per  Copy 

Lungs  quiescent  with  lar)-nx  improved 2  6 

Lungs  quiescent  with  larynx  arrested 5  16 

Total ;: 31 

Thus  in  the  moderately  advanced  cases  the  larynx  process 
was  arrested  in  16  per  cent,  improved  in  48  per  cent  and  un- 
improved in  33  per  cent  of  cases.  It  is  of  interest  to  note  that 
the  larynx  improved  while  the  lungs  remained  unimproved 
in  seven  (22  per  cent)  of  the  cases,  also  that  the  larynx  re- 
mained unimproved  while  the  lungs  improved  in  four  (13 
per  cent)  of  cases. 

In  the  moderately  advanced  cases  the  pulmonary  condition 
became  quiescent  in  7  (22  per  cent),  improved  in  10  {32  per 
cent),  unimproved  in  10  (32  per  cent),  and  death  occurred 
in  3  (10  per  cent). 

Far  advanced  cases  :  Cases     Per  Cent 

Death  with  larynx  unimproved 31         3S 

Death  with  larynx  improved 1  1 

Lungs  unimproved  with  larynx  unimproved 24         27 

Lungs  unimproved  with  larynx  improved 5  6 

Lungs  improved  with  larynx  unimproved 2  2 

.Lungs  improved  with  larynx  improved 8  9 

Lungs  improved  with  larynx  arrested 5  6 

Lungs  quiescent  with  larynx  improved 2  2 

Lungs  quiescent  with  larynx  arrested 6  7 

Lungs  apparently  arrested  with  lar>^nx  arrested..  2  2 

Lungs  arrested  with  larynx  arrested 2  2 

Total 88 

In  the  far  advanced  cases  the  larynx  process  was  arrested 
in  18  per  cent,  improved  in  17  per  cent  and  unimproved  in 
64  per  cent  of  cases.  The  larynx  improved  while  the  lungs 
remained  unimproved  in  five  cases  (6  per  cent)  and  the  larynx 
remained  unimproved  while  the  lungs  improved  in  two  cases 
(2  per  cent). 

The  pulmonary  condition  in  the  far  advanced  cases  was 
arrested  in  2  (2  per  cent),  apparently  arrested  in  2  (2  per 
cent),  became  quiescent  in  8   (9  per  cent),  improved  in   15 
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(17  per  cent),  unimproved  in  29   (33  per  cent),  and    death 
occurrde  in  32  cases  (36  per  cent). 

Our  number  of  incipient  cases  is  too  small  to  be  of  any 
value,  but  we  learn  from  comparison  of  the  laryngeal  results 
in  the  moderately  advanced  and  far  advanced  cases  that  our 
prospects  of  improving  the  larynx  are  twice  as  good  in  the 
moderately  advanced  cases  (64  per  cent)  as  in  the  far  ad- 
vanced cases  (35  per  cent).  In  other  words,  the  laryngeal 
prognosis  varies  directly  with  the  extent  of  pulmonary  in- 
volvement. 

Consulting  the  records  of  1737  cases  of  pulmonary  tubercu- 
losis whose  histories  can  be  traced  at  the  sanatorium,  we  find 
laryngeal  involvement  in  474  cases,  or  in  27  per  cent  of  the 
total  number.  In  322  incipient  cases  Irayngeal  tuberculosis 
was  found  in  31,  or  in  10  per  cent  of  cases.  Considering  these 
31  incipient  pulmonary  cases  with  laryngeal  involvement,  8,  or 
25  per  cent,  died ;  2,  or  6  per  cent,  were  discharged  unim- 
proved. 2  or  6  per  cent  as  improved,  12  or  38  per  cent  as  qui- 
escent, 7  or  22  per  cent  as  apparently  arrested,  and  1  or  3  per 
cent  as  arrested ;  this  rating  being  from  the  pulmonary  and 
general  condition. 

In  the  291  cases  of  incipient  pulmonary  tuberculosis  without 
laryngeal  involvement,  23  or  8  per  cent  died,  29  or  10  per  cent 
were  discharged  with  lungs  unimproved,  71  or  24  per  cent 
as  improved,  63  or  22  per  cent  as  quiescent,  85  or  29  per  cent 
as  apparently  arrested,  and  20  or  7  per  cent  as  arrested. 

In  722  moderately  advanced  cases  lar}'ngeal  tuberculosis 
occurred  in  151  or  21  per  cent  of  cases.  Of  these  151  cases 
of  moderately  advanced  tuberculosis  with  laryngeal  involve- 
ment 25  or  17  per  cent  died,  55  or  36  per  cent  were  discharged 
with  lungs  unimproved,  28  or  18  per  cent  as  improved,  27 
or  18  per  cent  as  quiescent,  13  or  9  per  cent  as  apparently 
arrested  and  3  or  2  per  cent  as  arrested. 

In  the  571  cases  of  moderately  advanced  pulmonary  tuber- 
culosis without  laryngeal  involvement,  57  or  10  per  cent  died, 
116  or  20  per  cent  were  discharged  with  lungs  unimproved, 
143  or  25  per  cent  as  improved,  146  or  25  per  cent  as  quies- 
cent, 89  or  16  per  cent  as  apparently  arrested  and  20  or  4  per 
cent  as  arrested. 
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In  693  far  advanced  pulmonary  cases,  laryngeal  tuberculosis 
was  found  in  292  or  in  42  per  cent  of  cases.  Of  these  292 
cases,  132  or  45  per  cent  died,  82  or  28  per  cent  were  dis- 
charged with  lungs  improved,  62  or  21  per  cent  as  improved, 
13  or  5  per  cent  as  quiescent,  1  or  3  per  cent  as  apparently 
arrested,  and  2  or  6  per  cent  as  arrested.  Of  the  401  cases 
of  far  advanced  pulmonary  tuberculosis  without  laryngeal 
involvement  132  or  33  per  cent  died,  111  or  28  per  cent  were 
discharged  with  lungs  unimproved,  54  or  13  per  cent  as  im- 
proved, 77  or  19  per  cent  as  quiescent,  24  or  6  per  cent  as 
apparently  arrested  and  3  or  1  per  cent  as  arrested. 

Of  paramount  interest  in  the  above  tabulations  is  the  fact 
that  the  percentage  of  deaths  in  incipient  tuberculosis  with 
laryngeal  involvement  is  three  times  as  great  (25  per  cent)  as 
is  found  in  the  pulmonary  involvement  alone  (8  per  cent).  In 
moderately  advanced  tuberculosis  with  larjmgeal  involvement 
the  mortality  was  17  per  cent,  while  in  cases  without  the  laryn- 
geal complication  the  mortality  was  but  10  per  cent. 

In  far  advanced  pulmonary  tuberculosis  with  the  laryngeal 
complication  the  mortality  was  45  per  cent,  while  in  the  same 
class  of  cases  without  the  complication  the  mortality  was  33 
per  cent. 

General  Condition. — By  the  general  condition,  we  mean  the 
evident  ability  or  lack  of  ability  of  the  individual  to  fight 
against  the  infection ;  with  or  without  the  tendency  toward 
tissue  repair  as  shown  by  the  previous  history.  The  patient's 
general  condition  is  classified  as  favorable,  guardedly  favora- 
ble or  unfavorable  by  the  internist  at  the  time  of  his  admis- 
sion to  the  sanatorium. 

In  our  series  of  cases  the  general  condition  was  favorable 
in  8,  guardedly  favorable  in  15,  and  unfavorable  in  99  cases. 
The  laryngeal  condition  was  arrested  in  75  per  cent  of  the 
favorable  cases,  and  improved  in  the  remaining  25  per  cent. 
The  laryngeal  condition  was  arrested  in  27  per  cent,  im- 
proved in  27  per  cent  and  unimproved  in  47  per  cent  of  the 
guardedly  favorable  cases. 

Among  the  99  unfavorable  cases,  the  laryngeal  condition  was 
arrested  in  13  per  cent,  improved  in  25  per  cent  and  unim- 
proved in  62  per  cent  of  the  cases. 
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Thus  we  realize  that  our  laryngeal  prognosis  varies  directly 
with  a  favorable  or  unfavorable  general  condition. 

Digestion. — Whether  of  not  digestion  is  impaired  is  to  be 
considered,  inasmuch  as  impaired  digestion  makes  its  results 
manifest  on  the  system  as  a  whole,  with  the  laryngeal  im- 
provement or  lack  of  improvement  directly  affected. 

In  our  series  of  cases  digestion  was  impaired  in  34  and  un- 
impaired in  88  cases.  Of  those  in  which  digestion  was  im- 
paired, the  larynx  process  was  arrested  in  3  per  cent,  improved 
in  24  per  cent  and  unimproved  in  73  per  cent  of  cases.  Among 
those  where  digestion  was  unimpaired  the  lar}aix  was  arrested 
in  li  per  cent,  improved  in  28  per  cent  and  unimproved  in 
47  per  cent  of  cases. 

To  show  the  pulmonary  results :  among  those  with  impaired 
digestion  3  per  cent  were  discharged  as  arrested,  3  per  cent 
as  quiescent,  15  per  cent  as  improved,  26  per  cent  as  un- 
improved, and  So  per  cent  died. 

Among  those  with  unimpaired  digestion  4  per  cent  were 
discharged  as  arrested,  16  per  cent  as  quiescent,  28  per  cent 
as  improved,  34  per  cent  as  unimproved  and  18  per  cent  died. 

The  presence  of  a  tuberculosis  enteritis  or  colitis  is  of 
marked  importance  when  occurring  in  a  case  of  pulmonary 
tuberculosis  with  laryngeal  involvement.  In  this  series  of 
122  cases  there  were  19  such  cases,  of  which  14  died  and  4 
remained  unimproved  as  regards  general  condition.  The 
larynx  was  arrested  in  1  case,  improved  in  2  cases  and  re- 
mained unimproved  in   16  cases,  or  84  per  cent. 

In  a  studv  of  the  general  prognostic  significance  of  laryn- 
geal and  intestinal  tuberculosis  occurring  together  with  a  pul- 
monary affair,  our  records  for  the  last  few  years  have  been 
used.  In  a  series  of  239  cases  of  pulmonary  and  laryngeal 
tuberculosis  without  intestinal  involvement  there  has  been 
death  in  72  or  in  30  per  cent  of  cases.  In  a  series  of  95  cases 
of  pulmonary  and  intestinal  tuberculosis  without  laryngeal 
involvement  there  was  death  in  36  or  38  per  cent  of  cases. 
In  a  series  of  49  cases  of  combined  pulmonary  laryngeal  and 
intestinal  tuberculosis  death  occurred  in  30  or  in  61  per  cent 
of  cases. 

In  brief,  the  more  extensive  the  infection,   the  higher  the 
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mortality  and  the  poorer  the  prospect  for  improvement  in  the 
laryngeal  condition. 

Pregnancy. — Pregnancy  has  long  been  considered  a  danger- 
ous complication  of  tuberculosis.  Godskesen  of  Copenhagen 
has  laid  special  emphasis  on  this  condition  as  a  complication 
of  laryngeal  tuberculosis.  He  reports  55  cases,  24  from  lit- 
erature, 31  from  his  own  experience.  Of  his  31  cases,  26  de- 
veloped the  condition  of  the  larynx  during  pregnancy.  The 
larynx  in  only  five  of  the  cases  was  materially  improved  by 
active  treatment. 

In  this  series  of  cases  pregnancy  was  present  in  two  cases. 
The  larynx  rapidlv  became  worse  and  death  resulted  in  each 
case.  In  our  six  other  cases  of  pregnancy  complicating  larvm- 
geal  tuberculosis,  two  died  and  four  are  ahve.  Thus  in  the 
total  of  eight  cases,  death  resulted  in  50  per  cent  of  cases. 
The  larynx  w^as  improved  in  only  two  cases  after  delivery. 

Svmptoms. — Lar\-ngologist5  seem  to  be  well  agreed  that 
there  are  no  distinctly  pathognomonic  symptoms  of  tubercu- 
losis of  the  larynx.  The  more  extensive  his  experience,  the 
fewer  positive  signs  does  he  consider.  The  early  symptoms 
are  usually  those  of  simple  chronic  laryngitis,  tickling  in  the 
throat,  feeling  of  dryness  (rare  in  our  experience)  and  slight 
huskiness.  As  the  process  extends,  there  is  a  cough  of  a 
"husky,  ineffectual  type."  This  huskiness  develops  into 
hoarseness  and  may  go  on  to  complete  aphonia.  It  is  well  to 
remember  that  the  hoarseness  may  be  due  to  a  paresis  of  the 
recurrent  laryngeal  nerve,  caused  by  pressure  of  tuberculous 
glands,  the  larynx  itself  being  uninvolved.  With  the  devel- 
opment of  tuberculomata  in  the  larynx,  dyspnea  may  super- 
vene, although  this  is  rare.  The  writer  has  been  compelled  to 
do  a  tracheotomy  in  but  one  case  where  there  was  extensive 
involvement  with  edema  of  the  whole  larynx. 

Reverting  to  the  question  of  hoarseness  in  laryngeal  tuber- 
culosis: the  writer  while  assigned  to  the  British  Royal  Army 
Medical  Corps,  picked  up  at  least  a  score  of  cases  of  laryn- 
geal tuberculosis,  the  laryngeal  disease  evidently  having  devel- 
oped subsequent  to  the  severe  laryngitis  produced  by  mustard 

gas. 

In  our  series  of  cases,  hoarseness  at  some  time  or  other 
was  the  most  common  symptom,  being  present  in  99,  or  81 
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per  cent  of  cases.  This  condition  varied,  of  course,  from  a 
slight  huskiness  to  complete  aphonia,  and  in  duration  from  a 
month  to  several  years.  The  hoarseness  in  30  per  cent  of  cases 
began  soon  after  the  onset  of  marked  coughing.  Dysphagia 
was  present  in  2Z  cases,  of  which  number  17  had  marked  in- 
volvement of  the  epigiottis.  Ten  cases  with  involvement  of 
the  epiglottis  gave  no  history  of  dysphagia.  As  a  factor  in 
the  production  of  dysphagia,  marked  infiltration  with  ulcera- 
tion of  the  arytenoids  and  aryepiglottidean  folds  has  been 
found  by  us  to  be  of  importance. 

In  twenty  (16  per  cent)  cases  of  laryngeal  tuberculosis 
there  were  no  laryngeal  symptoms  whatsoever. 

Laryngeal  Involvement. — Examination  of  the  larynx  shows 
early  a  condition  resembling  chronic  simple  laryngitis — that 
is,  a  hyperemia  of  the  mucosa  of  the  cords  and  interarytenoid 
space.  Slight  infiltration  may  be  added  to  the  above  picture 
early.  The  site  of  the  early  infiltration  is  usually  the  inter- 
arytenoid space,  seen  as  a  circumscribed  swelling  forming  a 
convex  projection  during  deep  inspiration.  It  is  usually  located 
in  the  midline,  but  may  be  found  on  one  or  both  sides,  in 
the  latter  case  giving  the  central  portion  a  sunken  or  punched 
out  appearance.  The  swelling  may  be  a  broad  based,  flat 
affair  or  a  definite  tumorlike  mass,  in  nearly  all  cases  present- 
ing on  its  surface  a  grayish  roughened  appearance  due  to  the 
breaking  down  of  the  surface  epithelium.  In  rare  cases  it 
may  take  on  a  papillomatous  aspect. 

In  the  vocal  cords,  the  infiltrate  may  take  on  the  form  of 
a  diflfuse  or  circumscribed  redness  with  moderate  swelling 
strongly  suggestive  of  a  simple  chronic  laryngitis.  The  tuber- 
culous process  usually  involves  one  side,  or  one  side  to  a 
greater  extent  than  the  other.  There  may  be  circumscribed 
infiltration,  most  common  on  the  vocal  processes  and  generally 
found  in  connection  with  hyperplasia  of  the  interarytenoidal 
mucosa.  In  such  cases  the  posterior  ends  of  the  cords  arc 
of  a  deep  pink  or  red  color,  somewhat  uneven  or  notched  along 
the  free  edge  and  rounded  in  form  with  an  apparent  increase 
in  both  width  and  thickness."  There  may  be  simply  altera- 
tion in  color,  either  as  a  redness  or  loss  of  pearly  luster,  and 
even  this  slight  change  limited  to  one  cord  is  highly  suggest- 
ive.    There  mav  be  slight  infiltration  of  the  anterior  commis- 
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sure  affecting  either  the  angle  of  the  cords  or  the  region  above 
or  below  it  and  resulting  markedly  in  interference  with  ad- 
duction and  phonation.  As  the  infiltration  persists,  reaching 
the  central  portion  of  the  cords,  they  assume  their  character- 
istic cylindrical  form.  This  swelling  may  assume  large  pro- 
portions, the  cords  becoming  several  times  their  normal  size, 
and  as  in  other  portions  of  the  larynx,  the  surface  epithelium 
of  the  cord  may  be  quickly  eroded,  leaving  shallow  ragged 
ulcers. 

The  arytenoid  cartilages  may  also  be  affected,  unilaterally 
most  frequently,  and  bilaterally  in  many  cases  as  the  disease 
progresses.  The  process  here  consists  of  infiltration  showing 
as  a  swelling  of  deep  red  or  purplish  color,  the  extremities 
of  which  extend  upward  and  outward  until  lost  in  the  aryepi- 
glottic  folds.  If  the  infiltration  is  of  long  standing,  the  mucosa 
becomes  pale  and  translucent,  movement  of  the  cords  is  me- 
chanically hindered  by  the  enlarged  cartilage  as  well  as  by 
ankylosis  of  the  cricoarytenoid  joint.  There  is  usually  more 
or  less  edema  present  about  the  cartilage  and  along  the  usually 
infiltrated  aryepiglottidean  folds,  which  tend  in  some  cases, 
where  the  swelling  is  marked,  to  close  off  the  entrance  to  the 
larynx  resulting  in  a  marked  dyspnea  and  dysphagia. 

The  epiglottis  is  usually  affected  later,  and  in  the  milder 
cases  presents  an  appearance  of  being  thickened,  with  the 
edges  slightly  rolled  on  themselves,  bright  red  or  pale  in  color. 
In  more  advanced  cases  it  may  be  greatly  swollen,  assuming 
the  characteristic  turban  shape,  with  either  slight  or  extensive 
ulceration  and  destruction.  Severe  pain  is  usually  associated 
with  involvement  of  the  epiglottis,  and  slight  infiltration  de- 
stroys its  mobility.  In  some  cases  the  epiglottis  may  be  almost 
entirely  eroded. 
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which  may  be  superficial  or  deep  and  destructive.  The  most 
frequent  sites  of  ulceration  include  the  vocal  cords,  interarv- 
tenoid  sulcus,  arytenoid  cartilages  and  epiglottis.  Ulceration 
mav  occur,  however,  on  all  segments  of  the  larvnx. 
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In  our  series  of  122  cases,  the  epiglottis  was  involved  in  27, 
or  in  22  per  cent  of  cases.  There  was  infiltration  alone  in 
8  cases  and  infiltration  with  ulceration  in  19  cases.  Of  the 
27  cases  showing  involvement  of  the  epiglottis  death  occurred 
in  12  cases  (44  per  cent)  within  one  year,  6  cases  (22  per  cent) 
were  discharged  as  unimproved,  7  (26  per  cent)  as  improved, 
1  (4  per  cent)  as  quiescent,  and  1  (4  per  cent)  apparently 
arrested  from  the  pulmonary  standpoint.  The  laryngeal  con- 
dition remained  unimproved  in  20  cases  (74  per  cent),  was 
improved  in  4  cases  (15  per  cent)  and  became  arrested  in  3 
cases  (11  per  cent). 

The  writer  remembers  distinctly  two  cases  in  which  the 
laryngeal  involvement  was  limited  entirely  to  the  epiglottis. 
The  epiglottis  was  amputated,  proven  tuberculous  on  section, 
and  the  larynx  and  pulmonar}^  condition,  which  had  remained 
stationary  previous  to  the  amputation,  went  on  to  recovery. 

The  ar}'tenoids  were  involved  in  36  or  in  29  per  cent  of  the 
laryngeal  cases.  They  showed  infiltration  in  27  and  infiltra- 
tion with  ulceration  in  9  cases. 

The  interarytenoid  space  was  infiltrated  in  ^7 ,  and  infil- 
trated with  ulceration  in  16,  giving  the  total  involvement  as 
73  cases,  or  59  per  cent. 

The  vocal  cords  were  infiltrated  in  25  and  ulcerated  in  35, 
giving  a  total  involvement  of  60,  or  49  per  cent  of  the  total 
number  of  cases. 

The  false  cords  were  infiltrated  in  eleven  and  showed  infil- 
tration wuth  ulceration  in  5  cases.  With  a  total  of  16  cases 
this  would  give  an  involvement  of  13  per  cent. 

The  whole  larynx  was  involved  in  13  cases  or  in  12  per  cent 
of  the  total  number.  Of  these  13  cases.  9  or  69  per  cent  died 
within  one  year,  two  (15  per  cent)  were  discharged  unim- 
proved, and  2  (15  per  cent)  as  improved.  The  larynx  re- 
mained unimproved  in  11  cases  (85  per  cent)  and  improved 
in  2  cases  (15  per  cent). 

It  is  very  evident,  therefore,  that  involvement  of  the  epi- 
t^lottis  or  extensive  involvement  throughout  the  larj^nx.  indi- 
cates a  poor  prognosis  both  as  regards  life  and  as  regards 
probability  of  improving  the  laryngeal  condition. 

Treatment. — In  the  treatm^ent  of  laryngeal  tuberculosis  there 
are  certain  general   features  on  which  all   are  agreed.      The 
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first  of  these  is  the  influence  of  careful  supervision  of  the 
daily  life  of  the  patient,  his  rest,  diet,  hygiene,  exercise,  and 
so  on.  One  should  insist  that  the  patient  be  under  sanato- 
rium or  hospital  treatment,  for  those  who  will  not  place  them- 
selves under  such  care  are  hampering  their  progress,  and  in 
many  instances  turning  the  balance  from  recovery  to  a  fatal 
termination.  All  of  our  cases  were  patients  at  the  State  Sana- 
torium, with  which  we  have  the  closest  cooperation,  and  .it  has 
been  largely  due  to  this  cooperation  that  good  results  have 
been  obtained.  Much  depends  on  the  patient's  determination 
to  do  his  part,  and  this  unquestionably  is  made  easier  by  the 
carefully  regulated  sanatorium  life. 

Absolute  rest  of  voice  is  insisted  upon  for  all,  regardless 
of  what  their  other  treatment  may  be.  Some  cases  of  laryn- 
geal tuberculosis  are  cured  wholly  by  silence. 

Steam  inhalations,  using  compound  tincture  of  benzoin 
twice  daily,  are  given  at  the  sanatorium. 

Lactic  acid  in  50  per  cent  solution  is  applied  dailv  to  the 
larynx,  the  exact  lesion  being  brushed  carefully  with  it.  For- 
malin is  used  in  some  cases,  beginning  with  a  very  weak  solu- 
tion and  gradually  increasmg  the  strength  as  rapidly  and  as 
far  as  the  patient  seems  to  do  well  on  it.  We  have  applied 
it  in  2  per  cent  solution  with  no  discomfort  to  the  patient. 
Some  larynges  will  do  best  under  one  form  of  treatment;  oth- 
ers will  demand  different  .treatment.  It  is  only  by  keeping 
close  watch  of  the  larynx  that  one  gains  the  best  results. 

For  relief  of  dysphagia  we  use  orthoform,  anesthesia,  injec- 
tion of  the  superior  laryngeal  nerves,  and  where  the  epiglottis 
is  involved,  amputation  of  this  structure.  It  is  well  to  state 
here  that  aside  from  the  relief  of  pain,  the  laryngeal  lesion 
is  in  some  cases  favorably  affected  by  removal  of  the  epiglot- 
tis. This  is  due  more  indirectly  than  directly,  deglutition  is 
made  easier  and  the  increased  alimentation  results  in  im- 
provement in  the  general  condition. 

In  cases  whose  general  condition  is  very  poor,  or  where 
there  is  a  continued  pronounced  breaking  down  in  the  lungs, 
the  above  treatment  only  is  used.  This  is  also  true  of  those 
cases  in  which  practically  the  entire  larynx  is  involved. 

Given  cases  who  have  a  fair  chance  of  recovery  from  the 
general   standpoint,    this   method    is   combined    with    surgical 
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treatment.  The  object  in  this,  as  in  any  form  of  treatment 
of  laryngeal  tuberculosis,  may  be  summed  up  in  the  one  word, 
fibrosis. 

As  a  rule,  when  the  diagnosis  of  laryngeal  tuberculosis  is 
made,  local  applications  are  first  tried ;  lactic  acid,  50  per 
cent,  applied  to  the  larynx  daily.  If  there  develops  a  small 
infiltration  of  the  vocal  angle  or  interarytenoid  space,  the 
cautery  is  tried,  repeating  every  fortnight.  The  local  applica- 
tions are  continued  as  before.  If  the  infiltration  does  not  yield 
to  this  treatment,  the  infiltrated  area  is  curetted.  If  the  infil- 
tration now  subsides,  the  cautery  is  resumed ;  if  not,  the  cu- 
rette is  again  used  in  two  weeks. 

If  there  is  a  tuberculoma  in  the  interarytenoid  space  or  a 
well  circumscribed  tuberculoma  of  the  false  cords,  or  a  small 
tuberculoma  or  ulcer  on  the  true  cord,  this  is  removed  by  the 
laryngeal  forceps.  If  there  is  an  interarytenoid  tuberculoma 
in  addition  to  the  excision  the  base  is  curetted.  Following  this 
the  cautery  is  used,  or  the  curette,  the  choice  being  dependent 
upon  the  return  of  infiltration  or  tumor.  Tuberculomas  may 
require  several  excisions,  but  as  a  rule  two  or  three  excisions 
bring  them  down  to  the  point  where  they  can  be  controlled  by 
other  methods. 

If  the  local  application  of  lactic  acid  does  not  seem  to  be 
causing  the  lesion  to  fibrose,  a  change  is  made  to  formalin, 
usually  1  per  cent.  It  must  be  emphasized  that  the  success 
of  treatment  is  based  upon  constant  observation  and  a  prompt 
change  of  treatment  when  change  is  indicated. 

The  results  obtained  in  the  treatment  of  laryngeal  tuber- 
culosis have,  on  the  whole,  been  gratifying.  The  fact  that 
many  cases  of  tuberculosis  have  a  better  result  in  the  larynx 
than  they  do  in  the  pulmonary  lesion  shows  very  markedly  the 
efficacv  of  the  treatment.  When  one  recalls  that  less  than 
25  years  ago  the  presence  of  a  laryngeal  tuberculosis  was  con- 
sidered a  death  warrant,  one  may  be  pardoned  for  showing 
considerable  optimism. 

All  of  our  cases  received  the  regular  routine  treatment: 
sanatorium  care,  rest  of  voice,  steam  inhalations  and  the  local 
application  of  lactic  acid  or  formalin  as  indicated.  Forty-one 
cases  received  this  routine  treatment  only,  while  81  cases  re- 
ceived combined  routine  and  surgical  treatment.     Amputation 
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of  the  epiglottis  was  done  in  17  cases  with  good  results.  In- 
jection of  the  superior  laryngeal  nerve  was  done  in  13  cases. 
It  was  usually  found  necessary  to  reinject  about  once  a  week, 
although  some  cases  were  relieved  of  pain  by  a  single  injec- 
tion. Curettement  alone  was  used  in  six,  cautery  alone  in 
twenty,  and  combined  curettment  and  cautery  in  thirty-five 
cases.  In  these  cases  111  curettments  were  done  and  213 
cauteries.  All  the  amputations  of  the  epiglottis  and  curett- 
ments were  done  by  the  suspension  method ;  also  a  majority 
of  the  cauteries.  Using  this  method  we  feel  that  the  treat- 
ment is  more  accurate  and  thorough. 

Results. — Considering  the  total  number,  or  122  cases,  the 
larj-ngeal  condition  remained  unimproved  in  68,  or  in  56  per 
cent ;  it  was  improved  in  30,  or  in  25  per  cent,  and  arrested 
in  24,  or  19  per  cent.  Combining  the  improved  and  arrested 
cases,  we  have  a  total  improvement,  considering  all  cases,  of 
44  per  cent. 

Among  the  41  cases  not  treated  surgically  the  larynx  in  37, 
or  90  per  cent,  remained  unimproved,  while  4,  or  10  per  cent, 
were  improved.  These  cases  were  considered  by  the  internist 
as  unfit  for  surgical  treatment,  due  to  marked,  progressive 
involvement  of  lungs.  Of  the  81  cases  treated  surgically,  31 
or  38  per  cent  remained  unimproved,  26  or  32  per  cent  im- 
proved, and  24  or  20  per  cent  were  arrested.  Combining  the 
improved  and  arrested  cases,  we  have  a  total  laryngeal  im- 
provement of  62  per  cent  in  those  cases  treated  by  the  com- 
bined routine  and  surgical  method. 

If  the  pulmonary'  and  general  condition  of  the  patient  on 
discharge  is  considered  and  compared  with  the  laryngeal  con- 
dition on  discharge,  it  is  found  that  in  35  cases  who  died  the 
laryngeal  condition  was  unimproved  in  34  or  97  per  cent  and 
was  arrested  in  1  case  or  3  per  cent. 

The  laryngeal  condition  in  42  cases  who  were  discharged 
with  lungs  unimproved,  was  unimproved  in  28  or  67  per  cent, 
improved  in  13  or  31  per  cent,  and  became  arrested  in  1  case 
or  2  per  cent. 

In  25  cases  discharged  with  the  lungs  improved  the  lar}n- 
geal  condition  was  unimproved  in  6  or  24  per  cent,  improved 
in  13  or  52  per  cent,  and  became  arrested  in  6  or  24  per  cent. 
Combining  improved  and  arrested  lar^-nges  we  find  a  total  im- 
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provement  of  76  per  cent  in  cases  where  the  pulmonary  and 
general  condition  was  definitely  improved. 

Among  15  cases  discharged  with  lungs  quiescent,  the  laryn- 
geal condition  was  unimproved  in  1  case  or  7  per  cent.  The 
laryngeal  condition  was  improved  in  3  or  20  per  cent  and 
arrested  in  11  or  53  per  cent,  giving  a  total  improvement  of 
7Z  per  cent. 

Five  cases  were  discharged  as  apparently  arrested  from  the 
pulmonary  and  general  standpoint,  and  in  each  case  or  100 
per  cent  the  larynx  was  arrested. 

The  development  of  tuberculosis  of  the  larynx  without  any 
question  renders  the  final  outcome  of  the  disease  process  less 
hopeful.  This  is  true,  not  only  because  of  the  added  lesion 
which  the  body  must  resist,  but  it  is  an  added  evidence,  in 
early  cases,  of  either  a  lack  of  resistance  or  of  a  very  virulent 
type  of  infection.  In  the  average  case  it  is  an  evidence  that 
the  disease  is  progressing,  that  the  bodily  defenses  are  being 
broken  down ;  in  other  words,  the  disease  has  reached  an  ad- 
vanced stage. 

Xot  so  many  years  ago  the  development  of  laryngeal  tuber- 
culosis was  considered  as  a  notice  to  the  physician  and  the  pa- 
tient that  further  attempts  at  resistance  were  useless.  With 
the  advances  made  in  the  past  20  years  in  the  treatment  of  this 
complication  this  gloomy  outlook  no  longer  obtains,  although 
it  must  not  be  forgotten  that  it  is  serious. 

Considering  the  laryngeal  lesion,  the  most  that  physicians 
could  hope  to  do  20  years  ago  was  to  relieve  pain  and  hope 
for  euthanasia.  Contrasted  with  this,  we  now  find  a  very  dif- 
ferent attitude  among  laryngologists  and  tuberculosis  special- 
ists. All  admit  that  the  situation  demands  careful,  conserva- 
tive judgment  and  united  action  on  the  part  of  physician  and 
patient ;  but  the  records  show  that  a  gradually  growing  and 
gratifving  percentage  of  cases  do  recover,  and  well  authenti- 
cated cases  of  permanent  cures  are  many. 

A  definite  laryngeal  prognosis  is,  however,  very  difficult. 
An  earlv  diagnosis,  of  course,  is  essential  to  a  favorable  prog- 
nosis. Other  factors  must  be  weighed  :•  age,  stage  of  the  pul- 
monary condition,  general  condition,  digestion,  other  compli- 
cations, extent  of  laryngeal  involvement,  progress  of  pulmo- 
nary condition,  cooperation  of  the  patient,  general  supervisory 
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control,  and  th€  skill  and  experience  of  the  laryngologist.  The 
laryngeal  prognosis  depends  on  the  sum  total  of  the  above 
factors. 

CONCLUSIONS. 

1.  Laryngeal  tuberculosis  is  found  in  10  per  cent  of  incip- 
ient cases,  in  21  per  cent  of  moderately  advanced  cases,  and 
in  42  per  cent  of  far  advanced  cases  of  pulmonary  tuberculosis. 

2.  The  percentage  of  unimproved  larynges  is  higher  be- 
tween the  ages  of  40  to  50  (72  per  cent)  than  it  is  for  all 
other  decades  (50  to  55  per  cent). 

3.  The  percentage  of  improved  larynges  was  twice  as  high 
in  the  moderately  advanced  (64  per  cent)  as  it  was  in  the  far 
advanced  cases  of  pulmonary  tuberculosis,  35  per  cent.  In 
other  words,  the  laryngeal  prognosis  varies  directly  with  the 
extent  of  the  pulmonary  involvement. 

4.  The  mortality  within  one  year  in  incipient  pulmonary 
tuberculosis  with  laryngeal  involvement  is  three  times  as  great 
(25  per  cent)  as  is  found  in  the  same  type  of  pulmonary 
cases  without  the  laryngeal  complication. 

The  mortality  within  one  year,  in  moderately  advanced  pul- 
monary tuberculosis  with  laryngeal  involvement,  is  twice  as 
great  (17  per  cent)  as  is  found  in  the  same  type  of  cases  with- 
out the  laryngeal  complication  (10  per  cent). 

In  far  advanced  pulmonary  tuberculosis  with  the  laryngeal 
complication,  the  mortality  was  45  per  cent  or  but  12  per  cent 
higher  than  in  the  same  class  of  cases  without  the  lar>ngeal 
involvement  (33  per  cent). 

5.  The  laryngeal  prognosis  varies  directly  with  a  favorable 
or  unfavorable  general  condition. 

6.  In  cases  with  unimpaired  digestion,  the  percentage  of 
unimproved  larynges  was  47,  while  in  those  with  impaired 
digestion  7^  per  cent  of  the  larynges  were  unimproved. 

7.  Intestinal  tuberculosis  occurring  in  cases  of  pulmonary 
and  laryngeal  tuberculosis  gave  a  mortality  of  74  per  cent 
within  one  year  and  unimprovement  in  the  larynx  in  84  per 
cent  of  cases. 

8.  Involvement  of- the  epiglottis,  or  extensive  involvement 
throughout  the  larynx,  indicates  a  poor  prognosis  both  as  re- 
gards life  and  as  regards  probability  of  improving  the  laryn- 
geal condition. 
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9.  The  improvement  or  lack  of  improvement  in  the  larynx, 
if  treated  carefully,  parallels  closely  (with  exceptions)  the 
improvement  or  lack  of  improvement  in  the  lungs  and  general 
condition. 

CASE  REPORTS. 

Case  1. — Sex,  female;  pulmonary  condition  on  admission,  * 
FAC;  involvement,  Till;  side  involved,  R.  III.,  L.  Ill; 
duration  of  lesion,  pulmonary,  5  years ;  general  condition,  un- 
favorable :  digestion, impaired  ;  tubercle  bacilli,  -f  ;  hemorrhage, 
-\- ;  other  complications,  tuberpleuritis ;  laryngeal  symptoms, 
hoarseness;  laryngeal  involvement,  ulceration  L.  false  cord 
and  each  true  cord  ;  much  interarytenoid  infiltration. 

Case  2. — Sex,  male ;  pulmonary  condition  on  admission,  Maa. ; 
involvement,  TIL ;  side  involved,  RL,  LII. ;  duration  of  lesion, 
pulmonary,  8  years :  general  condition,  guardedly  favorable ; 
digestion,  impaired ;  tubercle  bacilli,  +  '•  hemorrhage,  — ;  lar- 
vngeal  symptoms,  none ;  laryngeal  involvement,  tuberculoma 
posterior  end  T.  cord  and  interarytenoid ;  each  cord  ulcerated. 

Case  3. — Sex,  male :  pulmonary  condition  on  admission, 
FAC;  involvement,  T.  III.;. side  involved,  R.  III.,  L.  III.;  du- 
ration of  lesion,  pulmonary,  2  years ;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -f  ;  hemor- 
rhage, — ;  laryngeal  symptoms,  hoarseness,  15  mo.;  laryngeal 
involvement,  interarytenoid  tuberculoma. 

Case  4. — Sex,  female ;  pulmonary  condition  on  admission, 
FAC;  involvement,  T.  III. ;  side  hivolved,  R.  III.,  L.  III. ; 
duration  of  lesion,  pulmonary,  7  years ;  general  condition,  un- 
favorable ;  digestion,  impaired ;  tubercle  bacilli,  + ;  hemor- 
rhage, — ;  other  complications,  T.  B.  of  left  kidney,  enteritis 
colitis ;  laryngeal  symptoms,  hoarseness  and  dysphagia ;  laryn- 
geal involvement,  infiltration  and  ulceration  epiglottis,  much 
arytenoid  and  interarytenoid  infiltration. 

Case  5. — Sex,  male;  pulmonary  condition  on  admission, 
FAC;  involvement,  T.  III. ;  side  involved,  R.  III.,  L.  II. ; 
duration  of  lesion,  pulmonary,  5  years ;  general  condition,  un- 
favorable ;  digestion,  unimproved ;  tubercle  bacilli,  -h  ;  hemor- 
rhage, — ;  other  complications,  myocarditis;  laryngeal  symp- 
toms, hoarseness;  laryngeal  involvement,  arytenoid  and  inter- 
arytenoid space  infiltrated. 
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Case  6. — Sex,  female ;  pulmonar}^  condition  on  admission, 
FAB.;  involvement,  T.  III.;  side  involved,  R.  II.,  L.  III.; 
duration  of  lesion,  pulmonary,  3  years ;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -|-  ;  hemor- 
rhage, -j-  ;  other  complications,  pleurisy ;  laryngeal  symptoms, 
hoarseness  4  years ;  laryngeal  involvement,  cords  thickened, 
reddened. 

Case  7. — Sex,  male ;  pulmonary  condition  on  admission, 
MAB. ;  involvement,  T.  II. ;  side  involved,  R.  I.,  L.  II. ;  dura- 
tion of  lesion,  pulmonary,  4  years ;  general  condition,  unfa- 
vorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -|- ;  hemor- 
rhage, — . 

Case  S.^Sex,  female ;  age,  23 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  lesion,  pulmonar}-,  8  mo. ;  general  condi- 
tion, unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  -j-  ; 
hemorrhage,  — ;  laryngeal  symptoms,  hoarseness,  1  mo. ;  laryn- 
geal involvement,  left  cord  infiltrated,  arytenoids  infiltrated, 
interarytenoid  space  ulcerated. 

Case  9. — Sex,  male ;  age,  23 ;  pulmonary  condition  on  ad- 
mission, FAA. ;  involvement,  T.  III. ;  side  involved,  R.  I.,  L.  I. ; 
duration  of  lesion,  pulmonary,  13  mo. ;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ;  hemor- 
rhage, — ;  other  complications,  fibroplastic  endocarditis;  laryn- 
geal symptoms,  hoarseness,  1  year ;  laryngeal  involvement,  epi- 
glottis thickened,  infiltration  each  ar}'tenoid  and  interarytenoid 
space. 

Case  10. — Sex,  male;  age,  31;  pulmonary  condition  on  ad- 
mission, MAC. ;  involvement,  T.  II. ;  side  involved,  R.  I.,  L.  I. ; 
duration  of  lesion,  pulmonary,  2  years ;  general  condition,  un- 
favorable ;  digestion,  unimproved ;  tubercle  bacilli,  +  ;  hemor- 
rhage, — ;  laryngeal  symptoms,  hoarseness,  1  year;  laryngeal 
involvement,  epiglottis  enormous  thickened  and  ulcerated,  in- 
filtrated throughout  while  larynx. 

Case  11. — Sex,  female;  age,  10;  pulmonary  condition  on 
admission.  ^lAB. ;  involvement,  T.  II. :  side  involved,  R.  I., 
R.I. ;  duration  of  lesion,  pulmonary,  8  mo.;  general  condi- 
tion, guardedly  unfavorable;  digestion,  unimpaired;  tubercle 
bacilla,  +  ;  hemorrhage,  — ;  laryngeal  symptoms,  hoarseness 
2  years  and  dysphagia  4  mo. ;  laryngeal  involvement,  infiltra- 
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tion  of  interarytenoid  space  with  slight  thickening  each  true 
cord. 

Case  12. — Sex,  female;  age,  20;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  I.,  R. 
III. ;  duration  of  lesion,  pulmonary,  2  years  ;  general  coildition, 
unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli.  +  ;  hem- 
orrhage, -^ ;  laryngeal  symptoms,  cough  and  hoarseness,  5 
mo. ;  laryngeal  involvement,  interarytenoid  tuberculoma. 

Case  1. — Laryngeal  treatment,  routine;  larynx  when  dis- 
charged, unimproved  ;  lung  condition  on  discharge,  unimproved. 

Case  2. — Laryngeal  treatment,  curette  and  cautery ;  larynx 
when  discharged,  improved ;  lung  condition  on  discharge,  qui- 
escent. 

Case  3. — Laryngeal  treatment,  routine ;  larynx  when  dis- 
charged, unimproved  ;  lung  condition  on  discharge,  unimproved. 

Case  4. — Laryngeal  treatment,  routine ;  larynx  when  dis- 
charged, unimproved  ;  lung  condition  on  discharge,  unimproved. 

Case  5. — Laryngeal  treatment,  amputation  epiglottis ;  larynx 
when  discharged,  unimproved ;  lung  condition  on  discharge, 
died. 

Case  6. — Laryngeal  treatment,  routine ;  larynx  when  dis- 
charged, unimproved ;  lung  condition  on  discharge,  died. 

Case  7. — Laryngeal  treatment,  cautery;  larynx  when  dis- 
charged, A. ;  lung  condition  on  discharge,  quiescent. 

Case  8. — Laryngeal  treatment,  curette  and  cautery;  larynx 
when  discharged,  improved  ;  lung  condition  on  discharge,  im- 
proved. 

Case  9. — Laryngeal  treatment,  routine ;  larynx  when  dis- 
charged, unimproved  ;  lung  condition  on  discharge,  unimproved. 

Case  10. — Laryngeal  treatment,  amputation  epiglottis,  cu- 
rette and  cautery ;  larynx  when  discharged,  improved  ;  lung 
condition  on  discharge,  unimproved. 

Case  11. — Laryngeal  treatment,  cautery;  lar\-nx  when  dis- 
charged, improved  ;  lung  condition  on  discharge,  unimproved. 

Case  12. — Laryngeal  treatment,  curette,  cautery;  larynx 
when  discharged,  improved;  lung  condition  on  discharge,  im- 
proved. 

Case  13. — Sex,  female;  age,  28;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  T.  III. ;  side  involved,  R.  II.. 
L.  III.;  duration  of  pulmonary  lesion.  2  years;  general  condi- 
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tion,  unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  4- ; 
hemorrhage,  4- ;  laryngeal  symptoms,  hoarseness,  1  mo. ;  laryn- 
geal involvement,  interar\-tenoid  tuberculoma ;  larj-ngeal  treat- 
ment, routine;  larynx  when  discharged,  unimproved;  lung 
condition  on  discharge,  unimproved. 

Case  14. — Sex,  female ;  age,  36  ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved.  R.  III., 
L.  II. ;  duration  of  pulmonar)^  lesion,  6  years;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ; 
hemorrhage,  — ;  laryngeal  symptoms,  hoarseness,  4  mo. ;  laryn- 
geal involvement,  ulceration  posterior  end  L.  true  cord,  infil- 
tration of  interarytenoid  space ;  larjmgeal  treatment,  routine ; 
larynx  when  discharged,  unimpaired ;  lung  condition  on  dis- 
charge, unimproved. 

Case  15. — Sex,  female ;  age,  33  ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  II..  L. 
III. ;  duration  of  pulmonary  lesion,  21  years  ;  general  condition, 
unfavorable ;  digestion,  unimproved :  tubercle  bacilli,  -{- ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness,  6  mo. ;  laryngeal 
involvement,  interarytenoid  infiltration  with  superficial  ulcera- 
tion ;  laryngeal  treatment,  injection  superior  laryngeal ;  larynx 
when  discharged,  improved ;  lung  condition  on  discharge,  un- 
improved. 

Case  16. — Sex,  female ;  age,  20 ;  pulmonary  condition  on 
admission,  FAB. ;  involvement  T.  III. :  side  involved,  R.  III.. 
L.  III. ;  duration  of  pulmonary  lesion.  2  years ;  general  con- 
dition, unfavorable ;  digestion,  unimpaired :  tubercle  bacilli, 
— ;  hemorrhage,  — ;  laryngeal  symptoms,  hoarseness,  dys- 
phagia ;  laryngeal  involvement,  tuberculoma  interarytenoid 
space,  infiltration  R.  false  cord ;  laryngeal  treatment,  curette, 
cautery ;  larynx  when  discharged,  unimproved :  lung  condition 
on  discharge,  unimproved. 

Case  17. — Sex,  male;  age,  26;  pulmonar}'  condition  on  ad- 
mission, FAB.;  involvement,  T.  III. ;  side  involved,  R.  III..  L- 
III. ;  duration  of  pulmonary  lesion.  1  year ;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  -t- ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness,  cough;  laryngeal 
involvement,  larynx  waxy  appearance  throughout,  cords  infil- 
trated ;  larynx  when  discharged,  improved :  lung  condition  on 
discharge,  improved. 
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Case  18. — Sex,  male ;  age,  33 ;  pulmonary  condition  on  ad- 
mission, FAR. :  involvement,  T.  III. ;  side  involved.  R.  III.,  L. 
III. :  duration  of  pulmonary  lesion,  1  year ;  general  condition, 
unfavorable:  digestion,  impaired;  tubercle  bacilli,  +;  hemor- 
rhage, — :  other  complications,  T.  B.,  pleuritis,  T.  B.  tongue ; 
laryngeal  symptoms,  hoarseness  ;  laryngeal  involvement,  ulcer- 
ation each  vocal  cord,  interarytenoid  ulceration ;  laryngeal 
treatment,  routine ;  larynx  when  discharged,  unimproved ;  lung 
condition  on  discharge,  died. 

Case  19. — Sex,  female;  age,  20;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  Ill ;  side  involved,  R.  III.,  L. 
III.;  duration  of  pulmonary  lesion,  2  years;  general  condition, 
unfavorable;  digestion,  impaired;  tubercle  bacilli.  -|- ;  hemor- 
rhage, -f- ;  other  complications,  T.  B.,  pleuritis ;  laryngeal 
symptoms,  hoarseness,  dysphagia ;  laryngeal  involvement,  in- 
filtration left  cord  and  left  arytenoid ;  laryngeal  treatment, 
routine ;  larynx  when  discharged ;  unimproved ;  lung  condi- 
tion on  discharge,  died. 

Case  20. — Sex,  female  ;  age.  26 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  I.,  L. 
III. ;  duration  of  pulmonary  lesion,  9  years ;  general  condition, 
unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -\- ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness,  dryness ;  laryn- 
geal involvement,  infiltration  arytenoid  and  interarytenoid 
space  ;  laryngeal  treatment,  curette ;  larynx  when  discharged, 
unimproved;  lung  condition  on  discharge,  unimproved. 

Case  21. — Sex,  female;  age,  23:  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  III. ;  side  involved,  R.  II., 
L.  III. ;  duration  of  pulmonary  lesion,  4  years ;  general  condi- 
tion, unfavorable ;  digestion,  unimproved ;  tubercle  bacilli,  4-  ; 
hemorrhage.  -)- ;  laryngeal  symptoms,  hoarseness ;  laryngeal 
involvement,  interarytenoid  infiltration  and  ulceration;  laryn- 
geal treatment,  curette  ;  larynx  when  discharged,  unimproved  ; 
lung  condition  on  discharge,  died. 

Case  22. — Sex,  female;  age,  21  ;  pulmonary  condition  on  ad- 
mission, MAC. ;  involvement,  T.  II. ;  side  involved,  R.  II. ;  L. 
II. ;  duration  of  pulmonary  lesion,  5  years ;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  -|- ;  hem- 
orrhage. — ;  laryngeal  symptoms,  hoarseness ;  laryngeal  in- 
volvement, much  ulceration  each  vocal  cord ;  laryngeal  treat- 
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nient,    routine ;   larynx   when   discharged,   unimproved ;    lung 
condition  on  discharge,  improved. 

Case  23. — Sex,  male ;  age,  33 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  II. ;  duration  of  pulmonary 
lesion,  2  years  ;  side  involved,  R.  III.,  L.  III. ;  general  condi- 
tion, favorable;  digestion,  unimpaired;  tubercle  bacilli,  — ; 
hemorrhage,  — ;  laryngeal  symptoms,  hoarseness  1  year ;  laryn- 
geal involvement,  interarytenoid  infiltration  with  ulceration,  R. 
cord ;  laryngeal  treatment,  curette,  cautery ;  larynx  when  dis- 
charged, A. ;  lung  condition  on  discharge,  AA. 

Case  24. — Sex,  female ;  age,  24 ;  pulmonary  condition  on 
admission,  MAB. ;  involvement,  T.  II. ;  duration  of  pulmonary 
lesion,!  year;  side  involved,  R.  I.,  L.  II. ;  general  condition, 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -|-  ;  hemor- 
rhage, — ;  laryngeal  symptoms,  none ;  laryngeal  involvement, 
interarytenoid  infiltration ;  laryngeal  treatment,  curette  and 
cautery ;  larynx  when  discharged,  A. ;  lung  condition  on  dis- 
charge,  quiescent. 

Case  25. — Sex,  female ;  age,  37 ;  pulmonary  condition  on 
admission,  MAC. ;  involvement,  T.  II. ;  duration  of  pulmonary 
lesion,  4  years;  side  involved,  R.  III.,  L.  I.;  general  condition, 
unfavorable  ;  digestion,  impaired ;  tubercle  bacilli,  -j-  ;  hemor- 
rhage, -(-  ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involve- 
ment, ulcerated  cord ;  laryngeal  treatment,  cautery ;  larynx 
when  discharged,  improved ;  lung  condition  on  discharge,  un- 
improved. 

Case  26. — Sex,  female ;  age,  37 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  duration  of  pulmonary 
lesion,  5  years ;  side  involved,  R.  III.,  L.  II. ;  general  condition. 
unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  -f- ;  hemor- 
rhage, — ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involve- 
ment, extensive  involvement,  perichrondritis,  epiglottis  eroded, 
amputation  epiglottis,  injections;  larynx  when  discharged,  un- 
improved ;  lung  condition  on  discharge,  died. 

Case  27. — Sex,  male ;  age,  42 ;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  II. ;  duration  of  pulmonary 
lesion,  9  mo.;  side  involved,  R.  II.,  L.  II. ;  general  condition. 
G.  favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -|-  ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness ;  laryngeal  in- 
volvement, left  cord  infiltrated,  both   false  cords  infiltrated : 
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laryngeal  treatment,  routine ;  larynx  when  discharged,  unim- 
proved ;  lung  condition  on  discharge,  unimproved. 

Case  28. — Sex,  male ;  age,  23 ;  pulmonary  condition  on  ad- 
mission, MAA. ;  involvement,  T.  III. ;  duration  of  pulmonary 
lesion,  16  mo. ;  side  involved,  R.  III.,  L.  I. ;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  -\- ;  hem- 
orrhage, — ;  laryngeal  involvement,  R.  cord  ulcerated,  inter- 
arytenoid  infiltration ;  laryngeal  treatment,  routine ;  larynx 
when  discharged,  improved  ;  lung  condition  on  discharge,  un- 
improved. 

Case  29. — Sex,  male ;  age,  49 ;  pulmonary  condition  on  ad- 
mission, FAB.;  involvement,  T.  III.;  side  involved,  R.  III.,  L. 
III. ;  duration  of  pulmonary  lesion,  15  years  ;  general  condition, 
unfavorable  ;  digestion,  unimpaired  ;  tubercle  bacilli,  -f  '•  hemor- 
rhage, -|-  ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involve- 
ment, R.  cord  ulcerated,  interarytenoid  infiltrated ;  laryngeal 
treatment,  refused  treatment;  larynx  on  discharge,  unim- 
proved ;  lung  condition  on  discharge,  quiescent. 

Case  30. — Sex,  male  ;  age,  31  ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III.,  L. 
III. ;  duration  of  pulmonary  lesion,  10  years ;  general  condi- 
tion, unfavorable ;  digestion,  impaired ;  tubercle  bacilH,  -}- ; 
hemorrhage,  — ;  laryngeal  symptoms,  sore  throat,  dysphagia, 
hoarseness ;  laryngeal  involvement,  whole  larynx  involved,  in- 
filtrated;  laryngeal  treatment,  nerve  injections;  larynx  on  dis- 
charge, unimproved ;  lung  condition  on  discharge,  died. 

Case  31. — Sex,  male;  age,  35;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  III. ;  side  involved,  R.  III.,  L. 
I.;  duration  of  pulmonary  lesion,  5  years;  general  condition, 
favorable;  digestion,  unimpaired;  tubercle  bacilh,  +;  hemor- 
rhage. — ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involve- 
ment, infikration  L.  false  cord,  also  R.  cord;  laryngeal  treat- 
ment, routine ;  larynx  on  discharge,  improved ;  lung  condition 
on  discharge,  quiescent. 

Case  32.— Sex,  female;  age,  23:  pulmonary  condition  on 
admission.  FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  II.;  duration  of  pulmonary  lesion,  1  year;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ; 
hemorrhage,  — ;  laryngeal  symptoms,  hoarseness ;  laryngeal  in- 
volvement, interarytenoid  infiltration,  also  R.  cord  ;  laryngeal 
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treatment,  routine :  larynx  on  discharge,  unimproved :  lung 
condition  on  discharge,  unimproved. 

Case  33. — Sex,  male  ;  age,  59 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III.;  side  involved.  R.  III..  L. 
II. ;  duration  of  pulmonary  lesion,  18  mo. ;  general  condition, 
unfavorable;  digestion,  impaired;  tubercle  bacilli,  -f- ;  hemor- 
rhage, — ;  other  complications,  toxic  myocarditis ;  laryngeal 
symptoms,  hoarseness,  dysphagia,  6  mo. ;  laryngeal  involve- 
ment, infiltration  with  superficial  ulceration  throughout  larynx, 
epiglottis  ulcerated ;  laryngeal  treatment,  amputation  epiglottis, 
routine ;  larynx  on  discharge,  unimproved  ;  lung  condition  on 
discharge,    died. 

Case  34. — Sex,  male ;  age,  26 ;  pulmonary  condition  on  ad- 
mission, TxIAB. ;  involvement,  R.  III.,  L.  I. ;  side  involved.  T. 
II. ;  duration  of  pulmonary  lesion.  5  years ;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli.  -|- ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness,  3  mo. ;  laryngeal 
involvement,  true  cords  and  left  arytenoid  infiltrated;  larvngeal 
treatment,  cautery  ;  laryngeal  condition  on  discharge,  A. :  lung 
condition  on  discharge,  unimproved. 

Case  35. — Sex.  female ;  age,  34 ;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  R.  III.,  L.  III. ;  side  involved, 
T.  III.;  duration  of  pulmonary  lesion,  10  mo.;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -I-  ; 
hemorrhage,  — ;  laryngeal  symptoms,  none ;  laryngeal  involve- 
ment, interarytenoid  infiltration  ;  laryngeal  treatment,  cautery  ; 
laryngeal  condition  on  discharge,  unimproved  ;  lung  condition 
on  discharge,  unimproved. 

Case  36. — Sex,  female ;  age,  29 ;  pulmonary  condition  on 
admission,  FAC;  involvement,  R.  II.,  L.  II.:  side  involved.  T. 
III. ;  duration  of  pulmonar}-  lesion.  3  years  ;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  -j- :  hem- 
orrhage, — ;  other  complications,  enteritis,  colitis,  hoarseness, 
dr>'ness,  dysphagia,  interar\'tenoid  ulceration,  each  cord  ulcer- 
ated, upper  border  epiglottis  ulcerated ;  laryngeal  treatment, 
amputation ;  laryngeal  condition  on  discharge,  unimproved ; 
lung  condition  on  discharge,  died. 

Case  37. — Sex,  male ;  age,  25 ;  pulmonary  condition  on  ad- 
mission, AC. ;  involvement,  R.  III.,  L.  III. ;  side  involved.  T. 
III. ;  duration  of  pulmonary  involvement,  8  years  ;  general  con- 
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dition,  unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli, 
+ ;  hemorrhage,  — ;  other  complications,  enteritis,  colitis, 
hoarseness  following  gassing,  dysphagia,  whole  larynx  infil- 
trated and  ulcerated,  including  epiglottis ;  lar>'ngeal  treatment, 
amputation :  laryngeal  condition  on  discharge,  unimproved ; 
lung  condition  on  discharge,  unimproved. 

Case  38. — Sex,  female  ;  age,  26 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  R.  II.,  L.  III. ;  side  involved,  T. 
III. ;  duration  of  pulmonary  lesion,  6  years ;  general  condi- 
tion, unfavorable;  digestion,  impaired;  tubercle  bacilli,  -f- ; 
hemorrhage,  +  ;  other  complications,  enteritis  colitis ;  laryn- 
geal symptoms,  hoarseness :  laryngeal  involvement,  whole  lar- 
ynx infiltrated,  ulceration  of  cords  ;  laryngeal  treatment ;  rou- 
tine ;  laryngeal  condition  on  discharge,  unimproved ;  lung  con- 
dition on  discharge,  died. 

Case  39. — Sex,  female  ;  age,  24 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III..  L. 
III. ;  duration  of  pulmonary  lesion,  4  years ;  general  condition, 
unfavorable  ;  digestion,  unimpaired  ;  tubercle  bacilli,  -J-. ;  hem- 
orrhage, — ;  other  complications,  myocarditis  ;  laryngeal  symp- 
toms, hoarseness,  3  mo. ;  larjmgeal  involvement,  infiltration  of 
interarytenoid  space,  both  arytenoid  and  R.  true  cord;  laryn- 
geal treatment,  routine ;  larynx  on  discharge,  unimproved ; 
lung  condition  on  discharge,  died. 

Case  40. — Sex,  female;  age,  23;  pulmonary-  condition  on 
admission,  FAB. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  pulmonary  lesion,  10  mo. ;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilH.  -\- ; 
hemorrhage,  -]- ;  other  complications,  enteritis  colitis  ;  laryn- 
geal symptoms,  hoarseness ;  laryngeal  involvement,  infiltration 
L.  arytenoid  and  inter. ;  laryngeal  treatment,  cautery ;  larynx 
on  discharge,  unimproved ;  lung  condition  on  discharge,  died. 

Case  41. — Sex,  male;  age,  30;  pulmonar}^  condition  on  ad- 
mission, MAA. ;  involvement,  T.  I. ;  side  involved,  R.  II..  L.  I. ; 
duration  of  pulmonary  lesion,  4  years ;  general  condition,  fa- 
vorable;  digestion,  unimpaired;  tubercle  bacilla,  +. ;  hemor- 
rhage, -{-  ;  laryngeal  symptoms,  none ;  laryngeal  involvement, 
ulceration  T.  cord,  infiltration  S.  arytenoid;  laryngeal  treat- 
ment, curette,  cautery ;  larynx  on  discharge,  unimproved ;  lung 
condition  on  discharge,  died. 
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Case  42. — Sex.  female;  age,  34;  pulmonary  condition  on  ad- 
mission. FA  A. ;  involvement,  T.  II. ;  side  involved,  R.  I.,  L.  II.  : 
general  condition,  mifavorable  ;  digestion,  unimpaired  ;  tubercle 
bacilli.  -1-  :  hemorrhage.  — ;  laryngeal  symptoms,  none ;  laryn- 
geal involvement,  epiglottis  infiltration,  interarytenoid  infiltra- 
tion :  laryngeal  treatment,  curette,  cautery ;  larynx  on  dis- 
charge, A. ;  lung  condition  on  discharge,  quiescent. 

Case  43. — Sex,  female  ;  age,  34 ;  pulmonary  condition  on  ad- 
mission. FAB. ;  involvement,  T.  II. ;  side  involved,  R.  III.,  L. 
I.:  duration  of  pulmonary  lesion^  12  years;  general  condition, 
unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -\-  ;  hem- 
orrhage, -j-  :  laryngeal  symptoms,  slight  hoarseness ;  laryngeal 
involvement,  interarytenoid  tuberculoma ;  laryngeal  treatment, 
amputation ;  larynx  on  discharge,  improved ;  lung  condition 
on  discharge,  improved. 

Case  44. — Sex,  female  ;  age,  34 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. :  side  involved,  R.  III.,  L. 
III.;  duration  of  pulmonary  lesion,  16  years;  general  condi- 
tion, unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  -|-  : 
hemorrhage,  -j-  ;  laryngeal  symptoms,  huskiness,  dysphagia ; 
laryngeal  involvement,  epiglottis  infiltration  and  ulceration 
whole  of  left  side,  larynx  invo. ;  laryngeal  treatment,  amputa- 
tion ;  larynx  on  discharge,  A. ;  lung  condition  on  discharge, 
quiescent. 

Case  45. — Sex,  female  :  age,  34 :  pulmonary  condition  on  ad- 
mission, FAB.;  involvement,  T.  III. ;  side  involved.  R.  III.,  L. 
III. ;  duration  of  pulmonary  lesion.  2  years  ;  general  condi- 
tion, unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  -f- ; 
hemorrhage,  -j-  ;  other  complications,  enteritis  colitis  :  laryngeal 
symptoms,  hoarseness,  dysphagia ;  laryngeal  involvement, 
marked  infiltration  of  arytenoid ;  laryngeal  treatment,  cautery ; 
larynx  on  discharge,  unimproved :  lungs  on  discharge,  died. 

Case  46. — Sex,  female ;  age,  30 ;  pulmonary  condition  on 
admission,  MAB. ;  involvement,  T.  II. ;  side  involved,  R.  I., 
L.  III. ;  duration  of  pulmonary  lesion,  2  years ;  general  condi- 
tion, unfavorable;  digestion,  unimpaired;  tubercle  bacilli.  -|- ; 
hemorrhage,  -j- ;  other  complications,  T.  B.  append  pluer ; 
laryngeal  symptoms,  efifusion,  hoarseness ;  laryngeal  involve- 
ment, interarytenoid  space  and  L.  arytenoid :  laryngeal  treat- 


THE  PROGXOSIS  OF  THE)  TUBERCUI.OUS  LARYNX.  1035 

ment,  cautery ;  larynx  on  discharge,  unimproved ;  lungs  on 
discharge,  died. 

Case  47. — Sex,  female  ;  age,  28 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. :  side  involved,  R.  III.,  L. 
II. ;  duration  of  pulmonary  lesion,  1  year ;  general  condition, 
unfavorable;  digestion,  impaired;  tubercle, bacilli,  — ;  hemor- 
rhage, — ;  laryngeal  treatment,  routine ;  larynx  on  discharge, 
unimproved ;  lungs  on  discharge,  died. 

Case  48. — Sex,  female;  age,  31;  pulmonary  condition  on 
admission,  ^MAB. ;  involvement,  T.  II. ;  side  involved,  R.  II.. 
L.  II. ;  duration  of  pulmonary  lesion.  2  years ;  general  condi- 
tion, unfavorable  ;  digestion,  unimpaired ;  tubercle  bacilli,  -|-  ; 
hemorrhage,  — ;  other  complications,  pregnancy;  laryngeal 
symptoms,  hoarseness  ;  laryngeal  involvement,  infiltration  and 
ulceration  epiglottis,  edema  ;  laryngeal  treatment,  none ;  larynx 
on  discharge,  unimproved ;  lungs  on  discharge,  died. 

Case  49. — Sex,  male;  age,  51;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved.  R.  II..  I<. 
I. ;  duration  of  pulmonary  lesion,  12  years  ;  general  condition, 
unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli.  -|-  ;  hem- 
orrhage, — ;  laryngeal  symptoms,  dysphagia ;  laryngeal  in- 
volvement, ulceration  each  vocal  cord ;  laryngeal  treatment, 
cautery ;  larynx  on  discharge,  A. ;  lungs  on  discharge,  improved. 

Case  50. — Sex.  male  ;  age,  49 ;  pulmonary  condition  on  ad- 
mission, FAB.;  involvement,  T.III. ;  side  involved  R.  III.,  L. 
III. ;  duration  of  pulmonary  lesion,  10  mo. ;  general  condition, 
unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -|-  ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness ;  lar}-ngeal  in- 
volvement, false  cords  ;  laryngeal  treatment,  routine  ;  larynx  on 
discharge,  unimproved ;  lungs  on  discharge,  unimproved. 

Case  51. — Sex,  female;  age,  28;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved.  R.  II..  L. 
III. ;  duration  of  pulmonary  lesion,  2  years;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  +;  hem- 
orrhage, — ;  laryngeal  treatment,  routine ;  larynx  on  discharge, 
unimproved ;  lungs  on  discharge,  died. 

Case  52. — Sex,  female,  age,  35  ;  pulmonary  condition  on  ad- 
mission, MAA. ;  involvement,  T.  III. ;  side  involved.  R.  II.,  I.. 
11. ;  duration/  of  pulmonary  lesion,  1  year ;  general  con- 
dition, unfavorable;  digestion,  impaired;  tubercle  bacilli,   -}- : 
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hemorrhage,  — ;  larj-ngeal  symptoms,  hoarse,  6  mo. ;  laryngeal 
treatment,  cautery ;  laryngeal  involvement,  ulcer  false  cord,  If 
arytenoid  swollen :  larynx  on  discharge,  improved ;  lung  con- 
dition on  discharge,  unimproved. 

Case  53. — Sex,  female ;  age,  28 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement.  T.  III. ;  s^de  involved,  R.  III.,  L. 
I. ;  duration  of  pulmonary  lesion,  18  mo. ;  general  condition, 
unfavorable  ;  digestion,  unimpaired ;  tubercle  bacilli,  -\-  ;  hem- 
orrhage, — ;  laryngeal  symptoms,  hoarseness  ;  laryngeal  treat- 
ment, cautery;  laryngeal  involvement,  interarj^tenoid  infiltra- 
tion; larynx  on  discharge,  unimproved;  lung  condition  on  dis- 
charge, unimproved. 

Case  54. — Sex,  male  ;  age,  59 ;  pulmonary  condition  on  ad- 
mission, FAA. ;  involvement,  T.  II. ;  side  involved,  R.  II.,  I.. 
II. ;  duration  of  pulmonar\'  lesion,  3  years ;  general  condition, 
unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -j-  ;  hem- 
orrhage, — ;  larj-ngeal  symptoms,  hoarseness ;  laryngeal  treat- 
ment, routine ;  laryngeal  involvement,  ulceration  each  cord ; 
larynx  on  discharge,  unimproved  ;  lung  condition  on  discharge, 
unimproved. 

Case  55. — Sex,  female;  age,  19;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  III. ;  side  involved.  R.  III., 
L.  I. ;  duration  of  pulmonary  lesion,  5  years  ;  general  condition, 
unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  -I-  ;  hemor- 
rhage, H- ;  laryngeal  symptoms,  none ;  laryngeal  treatment, 
cauter}' :  laryngeal  involvement,  false  cords ;  larynx  on  dis- 
charge, improved  ;  lung  condition  on  discharge,  unimproved. 

Case  56. — Sex,  female ;  age,  34 ;  pulmonarj'  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. :  side  involved,  R.  III.,  L. 
II. ;  duration  of  pulmonar\-  lesion,  19  years  ;  general  condition, 
unfavorable ;  digestion,  impaired  ;  tubercle  bacilli.  -|-  ;  hemor- 
rhage, — ;  other  complications,  pregnancy ;  lan,-ngeal  symp- 
toms, none  ;  laryngeal  treatment,  amputation ;  larynx  on  dis- 
charge, unimproved  :  lung  condition  on  discharge,  died. 

Case  57. — Sex,  male:  age,  17;  pulmonary'  condition  on  ad- 
mission, FAB. ;  involvement.  T.  III. :  side  involved,  R.  III.. 
L.  II. ;  duration  of  pulmonary  lesion.  10  years ;  general  condi- 
tion, unfavorable  ;  digestion,  unimpaired  ;  tubercle  bacilli.  4- : 
hemorrhage.   -\-  :   laryngeal   treatment,   cautery ;  laryngeal   in- 
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volvement,  interarytenoid ;  larynx  on  discharge,  unimproved ; 
lung  condition  on  discharge,  improved. 

Case  58. — Sex,  male ;  age,  24 ;  pulmonary  condition  on  ad- 
mission, FAB.;  involvement,  T.  III. :  side  involved,  R.  II..  L. 
II. ;  duration  of  pulmonary  lesion,  5  mo. ;  general  condition, 
unfavorable ;  digestion,  impaired  ;  tubercle  bacilli,  +  '<  hemor- 
rhage, — ;  other  complications,  enteritis;  laryngeal  treatment, 
cautery ;  laryngeal  involvement,  ulceration ;  larynx  on  dis- 
charge, unimproved ;  lung  condition  on  discharge,  died. 

Case  59. — Sex,  female ;  age,  25  ;  pulmonary  condition  on 
admission,  MAB. ;  involvement,  T.  II. ;  side  involved,  R.  II.. 
L.  II.;  duration  of  pulmonary  lesion,  1  year;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -\-  ; 
hemorrhage  -|-  ;  other  complications,  arthritis  ;  laryngeal  symp- 
toms, none  ;  laryngeal  involvement,  interarytenoid  infiltration  ; 
laryngeal  treatment,  cautery ;  larynx  on  discharge,  improved ; 
lung  condition  on  discharge,  unimproved. 

Case  60. — Sex,  female ;  age,  28 :  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  II. ;  side  involved,  R.  III., 
t».  III. ;  duration  of  pulmonary  lesion,  9  mo. ;  general  condi- 
tion, unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  -)-  ; 
hemorrhage,  — ;  other  complications,  none ;  laryngeal  symp- 
toms, hoarseness ;  laryngeal  involvement,  erosion  epiglottis ; 
laryngeal  treatment,  routine  ;  larynx  on  discharge,  unimproved  ; 
lung  condition  on  discharge,  died. 

Case  61. — Sex,  male;  age,  36;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  pulmonary  lesion,  1  year ;  general  con- 
dition, unfavorable  ;  digestion,  unimpaired  ;  tubercle  bacilli,  -j-  ; 
hemorrhage,  — ;  other  complications,  arthritis ;  laryngeal  symp- 
toms, hoarseness ;  laryngeal  involvement,  L.  cord  ulceration ; 
laryngeal  treatment,  routine ;  larynx  on  discharge,  improved ; 
lung  condition  on  discharge,  unimprgved. 

Case  62. — Sex,  female ;  age,  40 ;  pulmonary  condition  on 
admission,  FAB.;  involvement.  T.  III.;  side  involved,  R.  I.,  L. 
III. ;  duration  of  pulmonary  lesion.  20  years ;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ; 
hemorrhage,  -f  ;  other  complications,  arthritis  ;  laryngeal  symp- 
toms, hoarseness ;  laryngeal  involvement,  L.  cord  ulceration ; 
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laryngeal  treatment,  cautery  ;  larynx  on  discharge,  unimproved  ; 
lung  condition  on  discharge,  unimproved. 

Case  63. — Sex,  male ;  age,  35  ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III.,  L. 
III. ;  duration  of  pulmonary  lesion,  8  mo. ;  general  condition, 
unfavorable;  digestion,  impaired;  tubercle  bacilli,  -)- ;  hemor- 
rhage, — ;  laryngeal  symptoms,  hoarseness ;  laryngeal  in- 
volvement, epiglottis  infiltration ;  laryngeal  treatment,  routine ; 
larynx  on  discharge,  unimproved ;  lung  condition  on  discharge, 
died. 

Case  64. — Sex,  male;  age,  17;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  II.,  L. 
III.;  duration  of  pulmonary  lesion,  1  year;  general  condition, 
unfavorable ;  digestion,  impaired ;  tubercle  bacilli,  +  ;  hemor- 
rhage, -\-  ;  other  complications,  T.  B.  hip,  epiglottis ;  laryngeal 
symptoms,  hoarseness ;  laryngeal  involvement,  whole  larynx 
infiltrated;  laryngeal  treatment,  nerve  injection;  larynx  on 
discharge,  unimproved ;  lung  condition  on  discharge,  died. 

Case  65. — Sex,  female ;  age,  22 ;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  T.  II. ;  side  involved,  R.  II., 
L.  I. ;  duration  of  pulmonary  lesion,  8  mo. ;  general  condition, 
unfavorable  ;  digestion,  unimpaired  ;  tubercle  bacilli,  — ;  hem- 
orrhage, -)-  ;  other  complications,  arthritis  colitis ;  laryngeal 
symptoms,  pain  in  throat  and  hoarseness  ;  laryngeal  involve- 
ment, epiglottis  thickened ;  laryngeal  treatment,  amputation ; 
larynx  on  discharge,  unimproved ;  lung  condition  on  discharge, 
died. 

Case  66. — Sex,  female;  age.  31;  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III.. 
L.  III. ;  duration  of  pulmonary  lesion,  5  years ;  general  con- 
dition, unfavorable;  digestion,  impaired;  tubercle  bacilli,  -|- ; 
hemorrhage,  — ;  laryngeal  symptoms,  hoarseness ;  laryngeal 
involvement,  ulcer  R.  vocal  cord,  R.  false  cord,  R.  arytenoid : 
laryngeal  treatment,  routi<ie  ;  larynx  on  discharge,  unimproved  ; 
lung  condition  on  discharge,  died. 

Case  67. — Sex,  male  ;  age,  43  ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  pulmonary  lesion,  1  year;  general  condi- 
tion, unfavorable;  digestion,  impaired;  tubercle  bacilli.  -{- \ 
hemorrhage,  — ;  laryngeal  symptoms,  hoarseness  ;  laryngeal  in- 


THE  PROGNOSIS  OF  THE  TUBERCULOUS  LARYNX.  1039 

volvement,  ulceration  R.  cord,  infiltration  R.  arytenoid ;  laryn- 
geal treatment,  routine ;  larynx  on  discharge,  unimproved ;  lung 
condition  on  discharge,  died. 

Case  68. — Sex,  male  ;  age,  35  ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III.,  L. 
II. ;  duration  of  lesion,  2  years ;  general  condition,  unfavora- 
ble ;  digestion,  impaired ;  tubercle  bacilli,  -|-  ;  hemorrhage,  — ; 
laryngeal  symptoms,  hoarseness ;  laryngeal  involvement,  R. 
arytenoid ;  laryngeal  treatment,  tracheotomy ;  larynx  on  dis- 
charge, unimproved ;  lung  condition  on  discharge,  died. 

Case  69. — Sex,  female  ;  age,  36 ;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  III. ;  side  involved,  R.  II.,  L. 
III. ;  duration  of  pulmonary  lesion,  7  mo. ;  general  condition, 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ;  hemor- 
rhage, — ;  other  complications,  arthritis  colitis ;  laryngeal 
symptoms,  none ;  laryngeal  involvement,  arytenoid  and  cords 
infiltrated  and  edematous  ;  laryngeal  treatment,  routine ;  lar- 
ynx on  discharge,  unimproved ;  lung  condition  on  discharge, 
died. 

'Case  70. — Sex,  male ;  age,  23  ;  pulmonary  condition  on  ad- 
mission, FAB.;  involvement,  T.  III.;  side  involved,  R.  III.,  L. 
II. ;  duration  of  pulmonary  lesion,  3  years ;  general  condition, 
unfavorable ;  digestion,  unimpaired  ;  tubercle  bacilli,  -|-  ;  hem- 
orrhage, — ;  laryngeal  symptoms,  none ;  laryngeal  treatment, 
cauterv ;  larynx  on  discharge,  unimproved ;  lung  condition  on 
discharge,  unimproved. 

Case  71. — Sex,  male;  age,  50;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  II. ;  side  involved,  R.  II.,  L. 
II.:  duration  of  pulmonary  lesion.  1  year;  general  condition, 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ;  hemor- 
rhage, — ;  laryngeal  symptoms,  none ;  laryngeal  involvement, 
interarytenoid  infiltration  and  each  arytenoid;  laryngeal  treat- 
ment, cautery  ;  larynx  on  discharge,  A. ;  lung  condition  on  dis- 
charge, quiescent. 

Case  72. — Sex,  male;  age,  50;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved.  R.  III., 
L.  II. ;  duration  of  pulmonary  lesion,  4  mo. ;  general  condi- 
tion, unfavorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ; 
hemorrhage,  — ;  laryngeal  symptoms,  none ;  laryngeal  involve- 
ment, infiltration  arytenoid,  infilt.  and  dach.  arytenoid ;  laryn- 
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geal  treatment,  curette  ;  larynx  on  discharge,  unimproved  ;  lung 
condition  on  discharge,  improved. 

Case  yZ. — Sex,  male ;  age,  20 ;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  II. ;  side  involved,  R.  II.,  L. 
I. ;  duration  of  pulmonary  lesion,  6  mo. ;  general  condition, 
favorable ;  digestion,  unimpaired  ;  tubercle  bacilli,  +  ;  hemor- 
rhage, -f-  '  laryngeal  symptoms,  none ;  laryngeal  involvement, 
tuberculoma  interarytenoid ;  laryngeal  treatment,  curette ;  lar- 
ynx on  discharge  improved ;  lung  condition  on  discharge,  un- 
improved. 

Case  74. — Sex,  male;  age,  21  \  pulmonary  condition  on  ad- 
mission, MAA. ;  involvement,  T.  III. ;  side  involved,  R.  I..  L.  I. ; 
duration  of  pulmonary  lesion,  18  mo. ;  general  condition,  fa- 
vorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -f- ;  hemor- 
rhage, A-  :  other  complications,  arytenoid  false  cords  and  both 
walls  of  larynx  infiltrated,  ulceration  interarytenoid ;  laryngeal 
symptoms,  hoarseness;  laryngeal  involvement,  arytenoid  false 
cords ;  laryngeal  treatment,  cautery ;  larynx  on  discharge,  im- 
proved ;  lungs  on  discharge,  improved. 

Case  75. — Sex,  male;  age,  18;  pulmonary  condition  on  ad- 
mission, MAB. :  involvement,  T.  III.:  side  involved,  R.  II., 
L..  II. ;  duration  of  lesion,  3  years ;  general  condition,  unfavor- 
able ;  digestion,  impaired ;  tubercle  bacilli,  — ;  hemorrhage, 
+  ;  laryngeal  symptoms,  none  ;  larynx  on  discharge,  improved  ; 
lungs  on  discharge,  improved. 

Case  76. — Sex,  female ;  age,  Zl ;  pulmonary  condition  on 
admission,  FAA. ;  involvement,  T.  III. :  side  involved,  R.  III., 
L.  II. ;  duration  of  lesion,  9  years  ;  general  condition,  unfa- 
vorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ;  hemor- 
rhage, —  ;  other  complications,  infiltration  interarytenoid  space ; 
laryngeal  symptoms,  hoarseness;  laryngeal  involvement,  infil- 
tration interarytenoid  of  t.  cords ;  laryngeal  treatment,  cau- 
tery ;  larynx  on  discharge,  A. ;  lungs  on  discharge,  died. 

Case  17. — Sex,  female ;  age,  37 ;  pulmonary  condition  on 
admission,  FAB.;  involvement.  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  lesion,  8  mo. ;  general  condition,  unfavora- 
ble ;  digestion,  unimpaired ;  tubercle  bacilli,   +  ;  hemorrhage, 

;  other  complications,  cords   rough,   ulcerated,   infiltrated; 

laryngeal  symptoms,  huskiness ;  laryngeal  involvement,  cords 
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rough,  ulcerated ;  laryngeal  treatment,  cautery ;  larynx  on  dis- 
charge, unimproved ;  lungs  on  discharge,  died. 

Case  78. — Sex,  female ;  age,  34 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  II. ;  duration  of  lesion,  16  years;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -)-  ;  hemor- 
rhage, — ;  other  complications,  ulcerated  epiglottis ;  laryngeal 
symptoms,  hoarseness ;  laryngeal  involvement,  ulcerated  epi- 
glottis; laryngeal  treatment,  cautery;  larynx  on  discharge,  un- 
improved ;  lungs  on  discharge,  died. 

Case  79. — Sex,  male  ;  age,  37 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  II. ;  duration  of  lesion,  12  years;  general  condition,  unfa- 
vorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -\- ;  hemor- 
rhage, — ;  other  complications,  R.  arytenoid  and  R.  false  cord 
ulcerated ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involve- 
ment, R.  false  cord ;  laryngeal  treatment,  amputation  epiglpt- 
tis ;  larynx  on  discharge,  unimproved ;  lungs  on  discharge, 
died. 

Case  80. — Sex,  male ;  age,  44 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  III.;  duration  of  lesion.  1  year;  general  condition,  unfa- 
vorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -f  ;  hemor- 
rhage. +  ;  other  complications,  infiltration  true  cords  and  in- 
terarytenoid  space ;  laryngeal  symptoms,  none ;  laryngeal  in- 
volvement, infiltrated  interarytenoid ;  laryngeal  treatment, 
cautery ;  larynx  on  discharge,  unimproved ;  lungs  on  discharge, 
died. 

Case  81. — Sex,  male;  age,  38;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  II.,  L. 
III. ;  duration  of  lesion.  8  mo. ;  general  condition,  unfavora- 
ble;  digestion,  unimpaired;  tubercle  bacilli,  — ;  hemorrhage, 
-f  ;  laryngeal  involvement,  tuberculoma  base  of  epiglottis ;  lar- 
yngeal treatment,  cautery ;  lar>'nx  on  discharge,  improved ; 
lungs  on  discharge,  quiescent. 

Case  82. — Sex,  male ;  age,  38 ;  pulmonary  condition  on  ad- 
mission, FAA. ;  involvement,  T.  II. ;  side  involved,  R.  II.,  L. 
I.;  duration  of  lesion,  1  year;  general  condition,  unfavorable; 
tubercle  bacilli,   +:  hemorrhage,   — ;  laryngeal   involvement. 
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left  half  infiltrated;  laryngeal  treatment,  amputation;  larynx 
on  discharge,  improved ;  lungs  on  discharge,  improved. 

Case  83. — Sex,  male :  age,  40 ;  pulmonary  condition  on  ad- 
mission, MA.;  involvement.  T.  III. :  side  involved,  R.  III.,L. 
I. ;  duration  of  lesion  llA  years ;  general  condition,  favorable ; 
digestion,  unimpaired;  tubercle  bacilli,  — ;  hemorrhage,  — ; 
laryngeal  involvement,  L.  cord  thickened  and  red ;  laryngeal 
treatment,  cautery ;  larynx  on  discharge.  A. ;  lungs  on  dis- 
charge, quiescent. 

Case  84. — Sex,  male ;  age,  Z2 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  III.,  L. 
II. ;  duration  of  lesion,  3  years  ;  general  condition,  unfavora- 
ble ;  digestion,  unimpaired  ;  tubercle  bacilli,  +  :  hemorrhage.  — : 
laryngeal  symptoms,  hoarseness ;  laryngeal  involvement,  inter- 
arytenoid  infiltration ;  laryngeal  treatment,  cautery ;  larynx  on 
discharge,  unimproved ;  lungs  on  discharge,  unimproved. 

Case  85. — Sex,  female;  age,  34;  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  III. ;  side  involved,  R.  II., 
L.  HI. ;  duration  of  lesion,  1  year ;  general  condition,  unfavor- 
able ;  digestion,  unimpaired ;  tubercle  bacilli,  -f  ;  hemorrhage, 
— ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involvement, 
interarytenoid  infiltration;  laryngeal  treatment,  nerve  injec- 
tion ;  larynx  on  discharge,  unimproved :  lungs  on  discharge, 
died. 

Case  86. — Sex,  female  ;  age,  28 ;  pulmonary  condition  on 
discharge,  FAC;  involvement,  T.  III. ;  side  involved.  R.  III., 
L.  III. ;  duration  of  lesion.  15  years;  general  condition,  un- 
favorable ;  digestion,  impaired ;  tubercle  bacilli,  +  ;  hemor- 
rhage, -\- ;  laryngeal  symptoms,  hoarseness  ;  laryngeal  involve- 
ment, infiltration  interarytenoid ;  laryngeal  treatment,  routine  ; 
larynx  on  discharge,  unimproved ;  lungs  on  discharge,  died. 

Case  87. — Sex,  female ;  age,  36 ;  pulmonary  condition  on 
admission,  FAA. ;  involvement,  T.  II. ;  side  involved.  R.  I.,  L. 
I. ;  duration  of  lesion,  5  mo. ;  general  condition,  unfavorable  ; 
digestion,  unimpaired ;  tubercle  bacilli,  -4-  ;  hemorrhage,  -j-  : 
laryngeal  symptoms,  hoarseness ;  laryngeal  involvement,  false 
cords ;  laryngeal  treatment,  cautery ;  larynx  on  discharge,  un- 
improved;  lungs  on  discharge,  unimproved. 

Case  89. — Sex,  female ;  age,  45 ;  pulmonary  condition  on 
admission,  FAC. ;    involvement,    T.   III. ;    side    involved.    R. 
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III.,  L.  II. ;  duration  of  lesion,  4  mo. ;  general  condition, 
unfavorable;  digestion,  unimpaired;  tubercle  bacilli,  -|- ; 
hemorrhage,  — ;  laryngeal  symptoms,  aphonia  2  mo.,  cough 
5  mo. ;  laryngeal  involvement,  small  tuberculoma  interarytenoid 
space,  infiltration  both  false  cords ;  laryngeal  treatment,  rou- 
tine ;  larynx  on  discharge,  unimproved ;  lungs  on  discharge,  un- 
improved. 

Case  90. — Sex,  female ;  age,  28 ;  pulmonary  condition  on 
admission,  FAA. ;  involvement,  T.  III. ;  side  involved,  R.  II., 
L.  II. ;  duration  of  lesion,  7  mo. ;  general  condition,  favora- 
ble ;  digestion  unimpaired ;  tubercle  bacilli,  -j-  ;  hemorrhage, 
— ;  laryngeal  symptoms,  huskiness ;  laryngeal  involvement, 
posterior  end  Rt.  cord  ulcerated,  slight  interarytenoid  infiltra- 
tion; laryngeal  treatment,  curette;  larynx  on  discharge.  A.: 
lungs  on  discharge,  improved. 

Case  91. — Sex,  female;  age,  22;  pulmonary  condition  on 
admission,  MAC;  involvement,  T.  II. ;  side  involved,  R.  II., 
L.  I. ;  duration  of  lesion,  5  mo. ;  general  condition,  unfavora- 
ble ;  digestion,  unimpaired  ;  tubercle  bacilli,  -(-  ;  hemorrhage, 
— ;  laryngeal  symptoms,  hoarseness  4  mo.,  dysphagia  5  mo. ; 
laryngeal  involvement,  infiltration  with  ulceration  throughout 
larynx,  epiglottis  thickened  and  ulcerated ;  laryngeal  treat- 
ment, amputation  epiglottis,  injection  sup.  laryngeal  nerves; 
larynx  on  discharge,  unimproved ;  lungs  on  discharge,  unim- 
proved. 

Case  92. — Sex,  male ;  age,  29 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III.;  side  involved,  R.  III.,  L. 
I. ;  duration  of  lesion,  18  mo. ;  general  condition,  unfavorable ; 
digestion,  unimpaired ;  tubercle  bacilli,  +  ;  hemorrhage,  -|-  ; 
laryngeal  symptoms,  hoarseness  7  mo.,  cough ;  laryngeal  in- 
volvement, infiltration  each  border  in  cord,  infiltration  with 
superficial  ulceration  space  ;  laryngeal  treatment,  curette  and 
cautery  ;  larynx  on  discharge,  improved  :  lungs  on  discharge, 
improved. 

Case  93. — Sex,  male ;  age,  32 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  II. ;  duration  of  lesion,  3  years;  general  condition,  G.  fa- 
vorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -(- :  hemor- 
rhage, -!-  ;  laryngeal  symptoms,  none ;  laryngeal  involvement, 
posterior  end  each  cord  infiltrated  with  ulceration  left  cord. 
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interarytenoid  space ;  laryngeal  treatment,  curette  and  cau- 
tery ;  larynx  on  discharge,  unimproved  ;  lungs  on  discharge, 
unimproved. 

Case  94. — Sex,  male ;  age,  24 ;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  II. ;  side  involved,  R.  III.,  L. 
II. ;  duration,  9  mo. ;  general  condition,  unfavorable  ;  digestion, 
impaired  ;  tubercle  bacilli,  -|-  ;  hemorr]iage,  -\-  ;  laryngeal  symp- 
toms, hoarseness ;  laryngeal  involvement,  ulceration  interary- 
tenoid space,  true  cord  infiltrated  ;  laryngeal  treatment,  rou- 
tine ;  larynx  on  discharge,  improved  ;  lungs  on  discharge,  im- 
proved. 

Case  95. — Sex,  male;  age,  29;  pulmonary  condition  on  ad- 
mission, FAC. ;  involvement,  T.  III. ;  side  involved,  R.  II.,  L. 
III. ;  duration  of  lesion,  4  years;  general  condition,  G.  favora- 
ble ;  digestion,  unimpaired ;  tubercle  bacilli,  -(- ;  hemorrhage, 
-4-  ;  other  complications,  induced  phenorrhax ;  laryngeal  symp- 
toms, none ;  laryngeal  involvement,  infiltration  each  arytenoid 
and  interarytenoid  space ;  laryngeal  treatment,  cautery ;  larynx 
on  discharge,  A. ;  lungs  on  discharge,  quiescent. 

Case  96.^Sex,  male ;  age,  37 ;  pulmonary  condition  on  ad- 
mission, MAB. ;  involvement,  T.  II. ;  side  involved,  R.  II.,  L. 
II. ;  duration,  2  years ;  general  condition,  G.  favorable :  diges- 
tion, unimpaired ;  tubercle  bacilli,  -\-  ;  hemorrhage,  -|-  ;  laryn- 
geal symptoms,  hoarseness  1  year,  followed  by  hemoptysis, 
cough ;  laryngeal  involvement,  cough,  larynx  infiltrated 
throughout,  slight  thickening  superior  border  of  epiglottis,  in- 
filtration of  true  and  false  cords,  interarytenoid  space;  laryn- 
geal treatment,  routine ;  larynx  on  discharge,  unimproved ; 
lungs  on  discharge,  improved. 

Case  97. — Sex,  female ;  age,  46 ;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  T.  III. ;  side  involved,  R.  II., 
L.  III. ;  duration  of  lesion,  15  years ;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  -}- ;  hemor- 
rhage, -j- ;  laryngeal  symptoms,  hoarseness,  dysphagia ;  laryn- 
geal involvement,  epiglottis  infiltrated,  also  right  false  cord  : 
laryngeal  treatment,  amputation ;  larynx  on  discharge,  unim- 
proved ;  lungs  on  discharge,  unimproved. 

Case  98. — Sex,  female ;  age,  29 ;  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  III. :  side  involved.  R.  III., 
L.  111. ;  duration  of  lesion.  6  mo. :  general  condition,  unfavora- 
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ble ;  digestion,  unimpaired ;  tubercle  bacilli,  +  !  hemorrhage, 
— ;  Other  complications,  tuberculous  vulgaris,  T.  B.  salpingitis 
right;  laryngeal  symptoms,  T.  B.  tonsil,  hoarseness,  dysphagia; 
laryngeal  involvement,  true  cords  infiltrated,  infiltration  and 
ulceration  of  interarytenoid  space ;  laryngeal  treatment,  rou- 
tine ;  larynx  on  discharge,  unimproved ;  lungs  on  discharge, 
improved. 

Case  99. — Sex,  female;  age,  15;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  T.  III. ;  side  involved,  R.  II., 
L.  I. ;  duration  of  lesion,  10  mo. ;  general  condition,  unfavora- 
ble ;  digestion,  unimproved ;  tubercle  bacilli,  + ;  hemorrhage, 
— ;  laryngeal  symptoms,  hard  palate,  hoarseness  and  cough  ; 
laryngeal  involvement,  epiglottis  right  infiltrated,  tuberculoma 
interarytenoid  space ;  laryngeal  treatment,  cautery ;  larynx  on 
discharge,  unimproved ;  lungs  on  discharge,  improved. 

Case  100. — Sex,  female ;  age,  35  ;  pulmonary  condition  on 
admission,  FAB.;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  lesion,  7  mo. ;  general  condition,  unfavora- 
ble ;  digestion,  unimpaired ;  tubercle  bacilli,  -|-  ;  hemorrhage, 
— ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involvement, 
tuberculoma  interarytenoid  space,  ulceration  right  true  cord ; 
laryngeal  treatment,  routine  ;  larynx  on  discharge,  improved  : 
lungs  on  discharge,  unimproved. 

Case  101. — Sex,  female;  age,  21;  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  III. ;  side  involved,  R.  II.. 
L.  III. ;  duration  of  lesion,  5  years;  general  condition,  im- 
paired ;  digestion,  impaired  ;  tubercle  bacilli,  +  ;  hemorrhage, 
-|-  ;  laryngeal  svmptoms,  hoarseness  2  years  ;  laryngeal  involve- 
ment, ulceration  superior  border  of  epiglottis,  slight  interary- 
tenoid infiltration ;  laryngeal  treatment,  amputation  ;  larynx  on 
discharge,  A. ;  lungs  on  discharge,  improved. 

Case  102. — Sex,  male ;  age,  29 ;  pulmonary  condition  on  ad- 
mission, FAB. ;  involvement.  T.  TIL  ;  side  involved.  R.  III., 
L.  II. ;  duration  of  lesion.  1  year;  general  condition,  unim- 
proved ;  digestion,  unimpaired ;  tubercle  bacilli,  + ;  hemor- 
rhage, -+- ;  laryngeal  symptoms,  hoarseness,  4  mo. ;  laryngeal 
involvement,  thickening  of  superior  border  epiglottis,  infiltra- 
tion false  cords,  interarytenoid  space,  ulceration  posterior  end 
each  true  cord ;  laryngeal  treatment,  patient  refused  ;  larynx  on 
discharge,  unimproved ;  lungs  on  discharge,  unimproved. 
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Case  103. — Sex.  female ;  age,  50 ;  pulmonary  condition  on 
admission,  FAC. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  lesion,  15  years;  general  condition,  un- 
improved; digestion,  unimpaired;  tubercle  bacilli,  — ;  hemor- 
rhage, +  ;  laryngeal  symptoms,  dysphagia,  hoarseness ;  laryn- 
geal involvement,  epiglottis  infiltrated,  true  cords  ulcerated ; 
laryngeal  treatment,  amputation ;  larynx  on  discharge,  unim- 
proved :  lungs  on  discharge,  unimproved. 

Case  104. — Sex.  male :  age,  41  ;  pulmonary  condition  on  ad- 
mission, FAA. ;  involvement.  T.  II. ;  side  involved,  R.  II. ;  L. 
III. ;  duration  of  lesion.  4  mo. ;  general  condition,  unfavorable ; 
digestion,  unimpaired;  tubercle  bacilli,  — ;  hemorrhage.  — : 
laryngeal  symptoms,  hoarseness  2  mo.,  much  cough ;  larj^ngeal 
involvement,  rt.  false  cord  infiltrated,  reddened,  rt.  arytenoid 
infiltrated  ;  laryngeal  treatment,  curette  :  larynx  on  discharge, 
A. ;  lungs  on  discharge,  improved. 

Case  105. — Sex,  male ;  age,  32 ;  pulmonary  condition  on  ad- 
mission. MAA. ;  involvement.  T.  III. ;  side  involved,  R.  III., 
L.  III. ;  duration  of  lesion,  3  years ;  general  condition,  unfavor- 
able :  digestion,  unimpaired  ;  tubercle  bacilli,  -j-  ;  hemorrhage. 
-1-  ;  laryngeal  symptoms,  hoarseness,  2  years ;  laryngeal  in- 
volvement, interarytenoid  space  infiltrated  and  ulcerated  cord ; 
laryngeal  treatment,  curette ;  larynx  on  discharge,  improved ; 
lungs  on  discharge,  improved. 

Case  106. — Sex,  male ;  age,  28 ;  pulmonary  condition  on 
admission,  incip.  A. ;  involvement.  T.  I. ;  side  involved.  R.  II., 
L.  I. ;  duration  of  lesion,  2  years ;  general  condition,  unfavora- 
ble :  digestion,  unimproved :  tu.bercle  bacilli,  — ;  hemorrhage, 
— ;  laryngeal  symptoms,  hoarseness;  laryngeal  involvement, 
posterior  end.  left  cord  ulcerated  in  post.,  slight  infiltration  in- 
terarytenoid space ;  laryngeal  treatment,  curette ;  larynx  on 
discharge,  A. ;  lungs  on  discharge,  improved. 

Case  107. — Sex,  female  ;  age.  41  ;  pulmonary  condition  on 
admission,  FAA. ;  involvement.  T.  II. ;  side  involved.  R.  II.. 
L.  III.;  duration  of  lesion.  4  mo.;  general  condition,  unfavor- 
able; digestion,  unimpaired;  tubercle  bacilli.  — ;  hemorrhage, 
+  ;  other  complications,  media  spinal  lympli  gland  ;  lar\-ngeal 
symptoms,  hoarseness ;  laryngeal  involvement,  right  cord  in- 
filtrated and   ulcerated,   in   post,   one  third   slight   infiltration; 
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laryngeal  treatment,  cautery  ;  larynx  on  discharge,  A. ;  lungs 
on  discharge,  A. 

Case  108. — Sex.  female ;  age,  32 ;  pulmonary  condition  on 
admission,  MAA. :  involvement,  T.  III. :  side  involved.  R.  III., 
L.  III. :  duration  of  lesion,  3  years ;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  — ;  hemor- 
rhage. — ;  laryngeal  symptoms,  none;  laryngeal  involvement, 
interarytenoid,  ulceration  each  true  cord  :  laryngeal  treatment, 
curette  :  larynx  on  discharge,  A. ;  lungs  on  discharge.  A. 

Case  109. — Sex,  male ;  age,  28 ;  pulmonary  condition  on  ad- 
mission, incip.  A.;  involvement,  T.  I. ;  side  involved,  R.  II.. 
L.,  0.;  duration  of  lesion,  2  years;  general  condition,  favora- 
ble ;  digestion,  unimpaired ;  tubercle  bacilli.  -|-  ;  hemorrhage. 
— ;  laryngeal  symptoms,  hoarseness  and  dysphagia;  lar}aigeal 
involvement,  true  cords  infiltrated,  left  cord  stationary,  inten'. 
space  infiltrated;  laryngeal  treatment,  curette;  larynx  on  dis- 
charge, improved  ;  lungs  on  discharge,  improved. 

Case  110. — Sex,  female:  age,  30;  pulmonar}-  condition  on 
admission,  incip. ;  involvement,  T.  I. ;  side  involved,  R.  0..  L. 
II. ;  duration  of  lesion,  9  years ;  general  condition,  favorable : 
digestion,  unimpaired ;  tubercle  bacilli,  +  hemorrhage,  + : 
laryngeal  symptoms,  hoarseness,  3  mo. ;  laryngeal  involvement, 
inter,  space  infiltration  and  ulceration ;  lar\'ngeal  treatment, 
routine ;  larynx  on  discharge,  improved ;  lungs  on  discharge, 
slight  improvement. 

Case  111. — Sex,  female;  age,  34;  pulmonary  condition  on 
admission,  FAB.:  involvement,  T.  II. ;  side  involved,  T.  II.. 
L.  I. ;  duration  of  lesion,  15  years;  general  condition,  unfa- 
vorable :  digestion,  unimpaired ;  tubercle  bacilli,  -j- ;  hemor- 
rhage, — :  laryngeal  symptoms,  hoarseness,  4  mo. ;  laryngeal 
involvement,  infiltration  with  ulceration  of  intery.  space  ;  laryn- 
geal treatment,  curette  ;  larynx  on  discharge,  improved  :  lungs 
on  discharge,  quiescent. 

Case  112. — Sex,  male;  age,  45;  pulmonary  condition  on  ad- 
mission, MA. ;  involvement,  T.  II. ;  side  involved.  R.  III..  L.  I. : 
duration  of  lesion,  3  mo. ;  general  condition,  unfavorable ; 
digestion,  unimpaired;  tubercle  bacilli.  — ;  hemorrhage,  — ; 
laryngeal  symptoms,  hoarseness,  dysphagia  ;  laryngeal  involve- 
ment, interarvtenoid  tuberculoma,  infiltration  and  ulceration 
true  cords  and  ulceration  epiglottis  ;  laryngeal  treatment,  am- 
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putation ;  larynx  on  discharge,  A. ;  lungs  on  discharge,  quies- 
cent. 

Case  113. — Sex,  female;  age,  29;  pulmonary-  condition  on 
admission,  MAB. ;  involvement,  T.  II. ;  side  involved,  R.  II., 
L.  II. ;  duration  of  lesion,  8  years ;  general  condition,  unfavor- 
able ;  digestion,  unimpaired  ;  tubercle  bacilli,  -|-  ;  hemorrhage, 
+ ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involvement, 
interarytenoid  space  infiltration ;  laryngeal  treatment,  curette 
and  cautery ;  larynx  on  discharge,  improved ;  lungs  on  dis- 
charge, unimproved. 

Case  114. — Sex,  female;  age,  35;  pulmonary  condition  on 
admission,  MAB. ;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  II. ;  duration  of  lesion,  17  years;  general  condition,  G. 
favorable ;  digestion,  impaired ;  tubercle  bacilli,  -I- ;  hemor- 
rhage, -}-  ;  laryngeal  symptoms,  hoarseness ;  laryngeal  involve- 
ment, infiltration  of  interarytenoid  space  and  each  arytenoid, 
ulceration  true  cords ;  laryngeal  treatment,  routine ;  larynx  on 
discharge,  unimproved ;  lungs  on  discharge,  improved. 

Case  115. — Sex,  female;  age,  25;  pulmonary  condition  on 
admission,  incip.  A. ;  involvement,  T.  I. ;  side  involved,  R.  I., 
L.  0. ;  duration  of  lesion,  4  mo. ;  general  condition,  favorable ; 
digestion,  unimpaired ;  tubercle  bacilli,  — ;  hemorrhage,  — ; 
laryngeal  symptoms,  slight  hoarseness,  dr\-ness  of  throat ;  lar- 
yngeal involvement,  arytenoids  infiltrated  ;  laryngeal  treatment, 
routine  ;  larynx  on  discharge,  improved ;  lungs  on  discharge, 
improved. 

Case  116. — Sex,  female;  age,  32;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  T.  II. ;  side  involved,  R.  II., 
L.  I. ;  duration  of  lesion,  7  mo. ;  general  condition,  unfavora- 
ble ;  digestion,  unimpaired ;  tubercle  bacilli,  -j-  ;  hemorrhage, 
— ;  laryngeal  symptoms,  hoarseness,  4  mo. ;  laryngeal  involve- 
ment, each  false  cord  infiltrated,  right  more  marked,  interary- 
tenoid space  infiltrated ;  lar\-ngeal  treatment,  curette ;  larynx 
on  discharge,  A. ;  lungs  on  discharge,  quiescent. 

Case  117. — Sex,  female;  age,  22;  pulmonary  condition  on 
admission,  FA. ;  involvement,  T.  III. ;  side  involved,  R.  IIII.. 
L.  II. ;  duration  of  lesion,  18  mo. :  general  condition,  unfavora- 
ble ;  digestion,  unimpaired ;  tubercle  bacilli.  -|-  ;  hemorrhage, 
— ;  laryngeal  symptoms,  hoarseness,  2  years ;  laryngeal  in- 
volvement, interarytenoid  infiltration ;  laryngeal  treatment,  cu- 
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rette ;  larynx  on  discharge,  A. ;  lungs  on  discharge,  quiescent. 

Case  118. — Sex,  female;  age,  28;  pulmonary  condition  on 
admission,  FAB. ;  involvement,  T.  II. ;  side  involved,  R.  IIII.. 
L.  IIII. ;  duration  of  lesion,  2  years ;  general  condition,  un- 
favorable ;  digestion,  impaired ;  tubercle  bacilli,  + ;  hemor- 
rhage, -\- ;  other  complications,  tuberculous  enteritis ;  laryn- 
geal symptoms,  hoarseness,  8  mo. ;  laryngeal  involvement,  in- 
terarytenoid  infihration,  left  cord ;  laryngeal  treatment,  cu- 
rette ;  larynx  on  discharge,  improved ;  lungs  on  discharge,  un- 
improved. 

Case  119. — Sex,  male;  age,  34;  pulmonary  condition  on  ad- 
mission, FAB.;  involvement,  T.  III. ;  side  involved,  R.  III., 
L.  II. ;  duration  of  lesion,  4  years ;  general  condition,  G.  favor- 
able; digestion,  unimpaired;  tubercle  bacilli,  -j- ;  hemorrhage. 
— ;  laryngeal  symptoms,  hoarseness;  laryngeal  involvement, 
epiglottis  infiltration,  ulcerated  interar\'tenoid.  infiltration  left 
cord ;  laryngeal  treatment,  epiglottis  removed,  arytenoid  cu- 
rettement;  larynx  on  discharge,  A.;  lungs  on  discharge,  AA. 

Case  120. — Sex,  female;  age,  52;  pulmonary  condition  on 
admission,  FAV". ;  involvement,  T.  III. ;  side  involved,  R.  II.. 
L.  III. ;  duration  of  lesion,  7  mo. ;  general  condition,  unfavora- 
ble ;  digestion,  impaired ;  tubercle  bacilli,  — ;  hemorrhage,  — ; 
laryngeal  symptoms,  hoarseness,  8  mo. ;  larynx  involvement, 
infiltration  of  each  arytenoid,  each  true  cord ;  laryngeal  treat- 
ment, curette  and  cautery ;  larynx  on  discharge,  A. ;  lungs  on 
discharge,  A. 

Case  121. — Sex,  male;  age,  44;  pulmonary-  condition  on  ad- 
mission, MAB. ;  involvement,  T.  II. ;  side  involved,  R.  III.. 
L.  I. ;  duration  of  lesion,  2y2  years ;  general  condition,  un- 
favorable ;  digestion,  unimpaired ;  tubercle  bacilli,  +  ,•  hemor- 
rhage, -|-  ;  larj'Ugeal  symptoms,  pain  right  tonsil  region ;  laryn- 
geal involvement,  arytenoid  infiltrated,  ulceration  each  true 
cord;  laryngeal  treatment,  routine;  larynx  on  discharge,  un- 
improved ;  lungs  on  discharge,  improved. 

Case  122. — Sex,  female;  age,  20;  pulmonary  condition  on 
admission,  FAB.;  involvement,  T.  III. ;  side  involved,  R.  II., 
L.  III. ;  duration  of  lesion,  1  year;  general  condition,  unfa- 
vorable ;  digestion,  impaired ;  tubercle  bacilli,  -f-  !  hemorrhage. 
— ;  laryngeal  symptoms,  hoarseness  1  year,  dysphagia  1  mo. : 
larynx  involvement,  epiglottis  infiltrated  with  deep  ulceration, 
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interarytenoid  space  infiltrated,  cords  ulcerated ;  larjaigeal 
treatment,  amputation  of  epiglottis  ;  larynx  on  discharge,  un- 
improved ;  lungs  on  discharge,  unimproved. 

BIBLIOGRAPHY. 

1.  Osier:      Practice  of  Medicine,  Ed.  VIII. 

2.  Scliroeder:     Deutsche  Med.  Wochienschrift,  Vol.  36,  p.  45. 

3.  St.  CTair  Thomson:     Practitioner,  London. 

4.  Lockhard:     "Tuberculosis  of  the  Nose  and  Throat." 

5.  Steiner:     Archives  fur  Laryngologic,  26  424,  1912. 

6.  Turban:     Pulmonary  Tuberculosis. 

7.  Heryng:     Ann.  Otol.  Rhinol.  and  Laryngol.,  1908,  p.  1003. 

8.  Ruedi:      Zeilschr.    fur   Ohrenheilknnde,   Bd.,    73   Hft.,    3,    1915, 
p.  174. 

9.  St.  Clair  Thomson:     Lancet,  Oct.  18,  1919. 

10.  Fetterolf:     Laryngoscope,  Vol.  26,  1916. 


LXII. 

NAUSEA  AS  A  NASAL  REFLEX. 

By  Greenfield  Sluder,  M.  D., 

St.  Louis. 

Nausea  is  a  symptom  of  innumerable  clinical  conditions. 
It  has  been  mentioned  frequently  as  a  symptom  of  nasal  dis- 
orders of  one  kind  or  another,  descriptions  of  which  may  be 
found  on  perusal  of  the  literature  of  the  past  thirty  years.  It 
has,  however,  always  been  one  of  a  dozen  or  more  symptoms, 
all  of  which  might  have  accompanied  any  acute  inflammatory 
disease  with  pain. 

Nausea,  as  an  isolated  specific  reflex  from  the  nose,  as 
far  as  I  know,  has  not  hitherto  been  observed. 

My  interest  in  this  phenomenon  began  ten  years  ago  when 
I  injected  the  nasal  (sphenopalatine-Meckel's)  ganglion  with 
plain  95  per  cent  alcohol.  It  was  not  uncommon  then  to  pro- 
duce nausea  by  that  injection.  I  have  seen  such  a  case  in 
which  the  patient  was  nauseated  instantly  by  the  injection, 
vomit  for  six  days,  intermittently.  I  have  seen  this  phenom- 
enon also  follow  the  postethmoidsphenoid  operation.  Since 
I  have  added  carbolic  acid  to  the  alcohol  injection,  nausea  has 
been  much  less  frequent,  but  still  sometimes  follows.  Fre- 
quently, in  the  throes  of  severe  pain  produced  by  any  cause, 
nausea  and  vomiting  occur,  a  fact  which  has  been  well  known 
probably  throughout  all  time.  Anything  which  will  stop  the 
pain  under  these  conditions  will  stop  the  nausea.  So  it  has 
happened  that  on  many  occasions  a  severe  nasal  ganglion  neu- 
ralgia has  been  accompanied  by  nausea,  which  ceased  with  the 
cessation  of  the  pain  by  anesthetizing  the  ganglion.  Such 
cases  have  been  quite  frequent  in  my  experience ;  but  within 
the  past  year  I  have  had  a  number  where  there  was  not  any 
pain,  although  the  nausea  was  severe.  In  one  severe  nasal 
neuralgia,  on  many  occasions  pain  was  absent,  although  a  pur- 
poseless vomiting  had  continued  for  twelve  hours,  and  was 
stopped  in  five  minutes  by  the  application  of  one  drop  of  90 
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per  cent  cocain  to  the  nasal  ganglion  district.  This  has  been 
repeated  many  times  in  this  patient. 

In  another  case,  one  of  hyperplastic  nonsuppurative  sphe- 
noidal headache,  marked  nausea  without  headache  is  some- 
times manifest.  Applications  of  one  drop  of  90  per  cent  co- 
cain solution  to  the  floor  of  the  sphenoidal  cell  stops  it  in  about 
ten  minutes.  In  this  cell  the  Vidian  canal  may  be  felt  ele- 
vated from  the  floor  about  one-half  centimeter. 

These  are  two  anatomic  subdivisions  of  cases  which  are  to 
be  thought  of  as  one  type,  namely,  that  of  sympathetic  nervous 
system  irritations ;  or  at  least  I  should  think  so.  I  say  this 
because  of  the  intrasphenoidal  cocainization  of  the  Mdian 
nerve  in  the  Vidian  canal.  Beyond  this,  I  am  unable  to  specu- 
late as  to  the  mechanism  of  this  apparently  well  defined  reflex. 

These  observations  indicate  that  the  power  of  making  nau- 
sea reflex  from  the  nasal  ganglion  or  the  Vidian  trunk  is  inde- 
pendent of  any  pain  complement.  They  suggest,  however, 
that  in  whatever  way  the  reflex  is  made  it  is  probably  not  un- 
related to  that  which  makes  the  pain,  inasmuch  as  it  is  re- 
lieved by  cocain  locally  applied,  just  as  the  pain  reflex  is  so 
stopped.  Overdosing  with  cocain  makes  nausea  return  in 
these  cases. 

In  this  association  of  speculative  thought  please  see  "Asthma 
as  a  Nasal  Reflex,"  by  Greenfield  Sluder,  M.  D.,  Trans.  Am. 
Med.  Assn.,  Sect.  LaryngoL,  Rhinol.  and  Otol,  1919. 


LXIII. 

A    CASE    OF    NODULAR    HEADACHE    OF    NASAL 

(SPHENOPALATINE-MECKEL'S)  GANGLIONIC 

ORIGIN. 

By  Greenfield  Seuder,  M.  D., 
St.  Louis. 

Nodular  or  rheumatic  headache,  as  it  is  sometimes  called, 
is  not  frequent  compared  to  other  headaches.  It  is  charac- 
terized by  the  presence  of  nodules  from  the  size  of  a  pea  to 
that  of  a  hazelnut,  in  some  part  of  the  scalp  or  the  nape  of 
the  neck,  which  are  supposed  to  be  the  cause  of  the  headache. 
Sometimes  they  are  spoken  of  as  being  found  lower  down  in 
the  shoulders. 

The  theories  of  their  origin  and  their  relation  to  the  head- 
ache and  the  literature  concerning  the  problem  are  profuse. 
Those  interested  will  find  much  in  the  monographs  on  migrain. 

The  case  I  report  is  striking. 

A  lady,  40  years  old,  gives  a  clear  history  of  a  "lower-half 
headache"  of  great  severity  from  her  childhood,  stating  that 
when  it  was  very  bad  "knots"  came  in  her  neck  and  over  her 
scalp.  She  has  been  my  patient  for  fifteen  years,  but  I  never 
succeeded  in  seeing  her  when  the  "knots"  were  present  until 
one  month  ago.  At  this  time  she  had  an  unusually  severe 
attack  of  nasal  ganglion  neuralgia,  for  which  she  consulted 
me.  vShe  spoke  of  the  severity  of  the  attack  and  called  atten- 
tion to  some  "knots"  in  her  neck.  At  the  lowermost  part  of 
the  occiput  were  two  nodules  near  the  middle  line,  each  side, 
one  centimeter  wide,  and  two  centimeters  long,  tender  to 
touch.  Full  cocainization  of  the  nasal  ganglion  relieved  the 
pain,  and  an  hour  later  the  node  of  the  right  had  disappeared. 
That  of  the  left  side  was  present  24  hours  later,  but  smaller 
and  less  sensitive.     It  disappeared  in  ten  days  more. 

These  are  the  cases  that  are  spoken  of  by  massage  advo- 
cates. Auerbach  describes  them  as  constant  chronic  headaches 
with  nodules.     Patrick  described  them  as  acute  or  chronic. 
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Auerbach  cut  a  specimen  of  one  of  them  out  for  microscopic 
examination  but  could  prove  nothing.  I  cannot  help  thinking 
that  these  nodes  are  manifestations  on  the  part  of  the  sympa- 
thetic not  unrelated  to  some  of  the  skin  lesions  of  neurotic 
sensory  or  trophic  origin.  One  case,  however,  must  be  re- 
membered merely  as  one  case. 

I  have  seen  some  cases  latterly  where  the  nodules  were  at 
the  locations  of  lymphatic  glands.  In  these  cases  the  question 
arose  as  to  whether  they  were  not  in  reality  lymph  glands  and 
that  the  enlargement  was  brought  about  through  the  sympa- 
thetic nervous  system. 


LXIV. 

RESULT  OF  THE  USE  OF  THE  HEAT  HYPEREMIA 
IN  THE  ESOPHAGEAL  STRICTURE.* 

By  L.  W.  Dean,  M.  D., 

Iowa  City,  Iowa. 

The  genitourinary  specialists  have  for  many  years  used  heat 
hyperemia  to  soften  the  strictures  of  the  urethra  before  dilat- 
ing them.  Heat  has  been  applied  to  the  strictured  part  by  the 
use  of  bags  containing  hot  water  and  by  using  electrically 
heated  bougies. 

Since  last  summer  we  have  been  using  electrically  heated 
flexible  esophageal  bougies  for  dilating  fibrous  esophageal 
strictures.  This  procedure  has  hastened  very  much  the  dilat- 
ing process.  In  using  these  bougies  for  dilating  fibrous  strict- 
ures we  have  not  confined  the  action  of  the  heat  to  the  pro- 
duction only  of  heat  hyperemia  but  have  used  the  heat  until 
an  edema  was  produced.  In  dilating  urethral  strictures  tht 
edema  must  be  avoided  because  of  the  blocking  of  the  urethra 
by  the  swollen  membrane.  In  esophageal  work  a  slight  edema 
is  of  advantage :  too  much  edema  will  close  the  esophagus,  a 
condition  to  be  avoided. 

These  elastic  electrical  bougies  are  used  as  follows :  A 
bougie  is  selected  that  will  fit  tightly  in  the  stricture,  using 
a  mouth  gag  to  prevent  the  patient  biting  the  bougie.  It  is 
inserted  tightly  into  the  stricture.  Before  insertion  the  bougie 
is  warmed  to  40  degrees  centigrade  and  is  left  in  place  for 
thirty  minutes,  the  bougie  remaining  at  a  constant  temperature 
during  this  time.  When  the  bougie  is  removed  the  strictured 
area  is  hyperemic ;  the  fibrous  tissue  appears  moist ;  it  is  ede- 
matous and  softened.  The  dilation  is  continued  immediately 
after  the  removal  of  the  heated  bougie  with  nonheated  flexible 
bougies. 

These  esophageal  bougies  are  made  by  V.   Mueller  &  Co. 


*Read  before  the  Fourth  Annual  Meeting  of  the  Association  of 
American  Peroral  Endoscopists,  Atlantic  City,  June,  1921. 
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Within  the  bougie  and  in  contact  with  its  wall  is  a  radiator. 
The  temperature  of  the  radiator  is  controlled  by  a  light  socket 
controller  of  the  Wappler  type.  A  thermometer  is  inserted 
into  the  current  to  indicate  the  temperature  of  the  bougie. 

We  have  secured  our  best  results  in  old  fibrous  strictures  of 
adults. 


LXV. 

DOUBLE  MASTOIDITIS  ;  PERISINUS  ABSCESS;  PRO- 
LONGED   POSTOPERATIVE    TEMPERATURE; 
UNUSUAL  BLOOD  COUNT;  RECOVERY 
WITHOUT  FURTHER  OPERATION. 

By  J.  L.  Maybaum,  M.  D., 

New  York. 

Sophie  A.,  age  13  years,  was  admitted  to  the  Manhattan 
Eye,  Ear  and  Throat  Hospital,  April  24,  1920,  service  of  Dr. 
T.  P.  Berens,  with  an  acute  mastoiditis  involving  the  left  ear. 
Past  history-  as  to  general  and  aural  disease,  negative.  There 
was  a  history  of  influenza  two  months  previously,  followed 
by  pain  in  the  right  ear ;  ear  drum  ruptured  spontaneously ; 
moderate  purulent  discharge.  She  had  had  considerable  pain 
in  the  region  of  the  left  mastoid  for  a  period  of  one  week 
before  entering  the  hospital. 

Examination  on  admission :  Fairly  well  nourished,  anemic 
individual.  She  appeared  to  be  quite  ill ;  temperature,  102 ; 
pulse,  84;  respirations,  18. 

Left  ear:  Profuse  discharge  from  the  middle  ear,  under 
tension ;  small  insufficient  perforation  in  left  inferior  quadrant. 
Posterior  superior  wall  decidedly  sagging.  Hearing  markedly 
impaired.  Periosteal  thickening,  extreme  tenderness,  left 
mastoid. 

Right  ear :  Slight  mucopurulent  discharge,  perforation  in 
posterior  inferior  quadrant ;  drum  injected  and  thickened ; 
landmarks  absent  excepting  short  process  of  the  malleus. 
Hearing  function,  whisper  10  feet.  Resolving  right  middle 
ear. 

I  did  a  simple  mastoidectomy  (left)  the  same  evening  and 
found  extensively  involved  mastoid.  Free  pus  under  pressure 
and  pale  gelatinous  granulation  throughout.  Sigmoid  sinus 
covered  with  pus  and  granulations — perisinus  abscess. 


•Read  at  the  Section  on  Otology,  November  12,  1920. 
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On  the  ninth  day  following  the  operation  on  the  left  mastoid 
patient  began  to  complain  of  a  recurrence  of  pain  in  the  right 
ear.  Temperature  rose  in  a  few  hours  from  100  to  104,  pulse 
90,  respirations  22.  Right  drum  bulging  and  showing  small 
amount  of  pulsating  pus  from  the  perforation  in  the  posterior 
inferior  quadrant. 

Although  the  temperature  dropped  gradually  after  the  para- 
centesis and  the  aural  discharge  was  quite  profuse,  the  pain 
in  the  right  ear  continued  during  the  next  twenty-four  hours. 
Slight  mastoid  tenderness  and  periosteal  thickening.  X-ray 
examination  Alay  2nd,  disclosed  pus  and  granulations  with 
beginning  bone  absorption.  The  operative  findings  on  the  right 
side  differed  little  from  that  found  at  the  operation  on  the 
left  mastoid,  except  that  the  perisinus  abscess  here  was  smaller 
in  extent  and  the  sinus  in  the  region  one-half  inch  posterior 
to  the  knee  was  covered  with  granulations.  The  patient's  con- 
valescence from  then  on  was  uneventful,  and  on  the  25th  of 
May  she  left  the  hospital,  returning  to  the  clinic  for  her  dress- 
ings.    The  subsequent  course  was  rather  interesting. 

On  May  29th,  she  was  readmitted  to  the  hospital.  She  had 
been  feeling  well  until  the  evening  before,  when  she  became 
feverish  and  complained  of  severe  frontal  headache.  Tem- 
perature, 105  ;  pulse,  1-K) ;  respirations,  24.  Dr.  Stowell  re- 
ported general  examination,  as  to  heart,  lungs  and  abdomen, 
negative.  Reflexes  normal.  Both  mastoid  wounds  very  sat- 
isfactory, showing  healthy  granulations  and  slight  amount  of 
mucopurulent  discharge.  During  the  next  two  days  the  tem- 
perature fluctuated  between  102  and  104  degrees  ;  pulse.  124 
to  138;  respirations,  24.  Two  general  examinations  during 
this  period  reported  negative.  Laboratory  reports  will  be  de- 
tailed later.  On  the  7th,  8th,  11th  and  24th  of  June  the  pa- 
tient had  a  distinct  sharp  rise  of  temperature,  from  99  to 
104,  105  and  106  degrees,  respectively,  followed  in  each 
instance  by  a  rapid  decline  to  normal,  the  third  time  to  sub- 
normal, within  twelve  hours.  A  chill  of  five  minutes'  duration, 
the  only  one  throughout  her  illness,  preceded  the  second  rise 
of  temperature. 

There  was  an  interval  of  twenty- four  hours  between  the 
first  and  second  rises  of  temperature.  Three  days  between 
the  second  and  third  elevations  of  temperature,  followed  dur- 
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ing  the  next  two  weeks  by  practically  normal  temperature, 
during  which  the  patient's  general  condition  was  excellent. 
There  occurred  another  rise  of  temperature  within  a  few 
hours  from  100  to  106  degrees  and  again  a  rapid  decline  to 
normal.  From  then  on  the  temperature  remained  within  nor- 
mal limits.  The  patient  left  the  hospital  July  5th,  refusing  to 
remain  for  further  observation.  At  the  height  of  each  tem- 
perature rise  the  pulse  relative  to  the  temperature  was  slow, 
ranging  between  100  and  108.  Except  for  general  malaise  dur- 
ing each  elevation  of  temperature,  the  patient  continued  to 
show  a  steady  improvement  in  health.  The  patient  returned 
to  the  clinic  during  the  next  two  weeks  for  her  mastoid  dress- 
ings, at  the  end  of  which  time  she  was  discharged  fully  re- 
stored to  health. 

As  to  laboratory  findings :  Three  blood  cultures  were  taken, 
showing  no  growth  after  fifty-six  hours'  incubation. 

Seven  blood  counts  were  made  with  the  following  results : 
May  1,  1919 — Leucocytes,  18,600;  large  mononuclear  lympho- 
cytes, 10  per  cent ;  small  mononuclear  lymphocytes,  2  per  cent : 
polynuclears,  88  per  cent.  May  2 — Leucocytes,  18,200;  L.  M. 
L.,  10  per  cent;  S.  M.  L.,  28  per  cent;  polys.,  62  per  cent. 
May  21— Leucocytes,  10,200;  L.  M.  L..  7  per  cent;  S.  ^I.  L.. 
^25  per  cent;  polys.,  68  per  cent.  June  1,  1919 — Leucocytes, 
5,600;  L.  M.  L.,  40  per  cent;  S.  M.  L.,  43  per  cent;  polys..  17 
per  cent.  June  5 — Leucocytes,  5,000;  L.  M.  L.,  42  per  cent; 
S.  M.  L.,  29  per  cent;  polys..  28  per  cent.  June  11 — Leuco- 
cytes, 7,200 ;  L.  M.  L.,  34  per  cent ;  S.  M.  L.,  8  per  cent ;  polys.. 
58  per  cent.  July  3 — Leucocytes,  8,-K)0;  L.  M.  L.,  28  per 
cent ;  S.  ^1.  L.,  4  per  cent ;  polys.,  68  per  cent. 

The  first  three  blood  counts  were  taken  at  various  times  be- 
fore the  first  sharp  rise  of  temperature.  The  second  three 
were  taken  during  the  period  of  temperature  rises.  The  final 
count  wa^  taken  ten  days  after  the  last  temperature  elevation. 
Wassermann.  negative.  L'rine  examination,  negative.  Culture 
from  each  mastoid  showed  streptococcus  pyogenes. 

A  i)resumptive  diagnosis  may  be  made  in  this  case  of  a 
sinus  thrombosis,  the  symptoms,  considering  the  various  facts 
in  the  case,  being  accounted  for  by  the  presence  of  an  aseptic 
clot  in  either  lateral  sinus.  The  exclusion  of  any  other  pos- 
sible factor  responsible  for  the  rises  of  temperature,  together 


1060  J.   L.   MAYBAUM. 

with  the  general  well  being  of  the  patient,  and  three  negative 
blood  culture  findings  would  tend  to  substantiate  this  diagnosis. 

A  possible  tubercular  process  was  constantly  kept  in  mind 
because  of  the  repeated  findings  of  lymphocytosis,  but  physi- 
cal examinations  failed  to  disclose  anything  abnormal. 

In  children  a  lymphocytosis  not  infrequently  takes  the  place 
of  a  polynucleosis  during  infectious  processes. 

Among  the  factors  influencing  me  in  adopting  a  conservative 
attitude  in  this  case  as  to  further  surgical  interference  were : 

1.  The  continued  general  well  being  of  the  patient  through- 
out in  spite  of  her  rises  of  temperature.  She  could  be  kept  in 
bed  only  with  the  greatest  difficulty. 

2.  The  long  interval  betAveen  the  third  and  fourth  rises  of 
temperature  and  the  absence  of  any  further  rise. 

3.  Three  negative  blood  cultures. 

4.  Absence  of  leucocytosis  and  polynucleosis,  following 
double  mastoidectomy,  although  typical  "sinus  thrombosis" 
temperature  rises  occurred. 

17  East  38th  St. 


LXVI. 

CAVERNOUS  SINUS  THROMBOSIS  OF  OTITIC 
ORIGIN.* 

By  J.  L.  Maybaum,  M.  D., 
New  York. 

Frank  L.,  12  years  of  age,  was  seen  by  me  at  the  Manhattan 
Eye,  Ear  and  Throat  Hospital,  August  15,  1918,  service  of 
Dr.  T.  P.  Berens.  The  history  which  he  gave  was  as  follows : 
Previous  aural  history  negative.  The  patient's  parents  did  not 
recall  that  the  boy  had  any  of  the  infectious  diseases  of  child- 
hood ;  was  always  in  good  health  until  two  years  ago.  At  that 
time  he  was  struck  by  a  brick  just  above  the  left  ear.  He  was 
immediately  taken  to  the  Presbyterian  Hospital,  where  he  was 
operated  upon  for  fracture  of  the  skull.  After  remaining  at 
the  hospital  for  three  weeks,  he  returned  home  practically  re- 
stored to  health.  From  then  until  four  weeks  ago  he  had 
been  in  excellent  health.  While  bathing  at  the  seashore  he  de- 
veloped severe  pain  in  the  left  ear,  frontal  headache,  followed 
two  days  later  by  a  profuse  aural  discharge.  He  was  treated 
by  his  physician  for  a  few  days  and  then  referred  to  a  gen- 
eral hospital.  His  ear  symptoms  subsided  somewhat,  but  he 
began  to  have  attacks  of  continued  nausea  and  vomiting;  was 
treated  for  a  few  days  for  a  gastrointestinal  condition.  At  the 
end  of  five  days  he  was  brought  to  the  Manhattan  Hospital, 
complaining  on  admission  of  considerable  pain  in  the  left  ear 
and  mastoid  headache.  Two  chilly  attacks  during  the  last 
thirty-six  hours ;  fever,  nausea  and  vomiting. 

On  admission  the  afternoon  of  August  15th,  the  patient  ap- 
peared extremely  ill.  His  temperature  was  103,  pulse  96, 
respirations  20.  The  temperature  rose  from  100  to  105  de- 
grees in  a  few  hours;  pulse,  110;  respirations,  24. 

Examination  of  left  ear:  A  large  perforation  in  postero- 
superior  quadrant,   from  which   foul   smelling  discharge  was 


♦Read  at  the  Section  on  Otology,  Xovember  12,   1921. 
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escaping.  Marked  sagging  of  the  superior  bony  canal  wall. 
There  was  some  edema  over  the  right  mastoid  and  exquisite 
tenderness,  especially  over  the  emissary.  Hearing  ot  the  right 
ear  very  much  impaired.  Xo  spontaneous  nystagmus.  Both 
labyrinths  reacted  within  a  minute  to  caloric  stimulation.  Pu- 
pils react  sluggishly.  Some  rigidity  of  the  neck  present. 
Kernig  absent.     Knee  and  abdominal  reflexes  normal. 

Blood  count  August  15th  showed:  Leucocytes,  18,5CX); 
polynuclears,  84  per  cent. 

Nothing  abnormal  was  found  on  thorough  physical  exam- 
ination of  the  heart,  lungs  and  abdomen. 

I  did  a  lumbar  puncture  before  operating  and  withdrew 
10  cc.  of  cloudy  spinal  fluid  under  increased  pressure. 

On  operating  that  evening,  I  found  an  extensively  involved 
mastoid.  Large  perisinus  abscess.  The  sigmoid  sinus  from 
the  knee  down  had  a  dirty  yellow  grayish  appearance,  and  pus 
could  be  seen  oozing  from  an  area  of  the  sinus  about  one- 
fourth  of  an  inch  in  diameter  near  the  knee.  The  sinus  ex- 
posure was  carried  back  for  a  distance  of  more  than  half  way 
toward  the  torcular  end  before  normal  appearing  sinus  wall 
was  reached.  This  part  of  the  sinus  was  covered  with  granu- 
lations. The  usual  degree  of  exposure  of  the  sigmoid  sinus  at 
the  lower  limit  was  carried  out.  There  were  no  granulations 
covering  this  part  of  the  sinus  from  the  perforated  sloughed 
area  to  the  lower  end  of  the  exposure.  The  sinus  wall,  how- 
ever, had  a  grayish,  thickened,  lusterless  appearance.  An 
extradural  abscess  was  found  in  the  region  of  the  posterior 
fossa  near  the  knee.  Exposure  of  dura  of  middle  fossa  over 
tegmen  antri  disclosed  nothing  abnormal. 

A  jugular  resection  was  done.  The  vein  was  collapsed 
almost  to  the  clavicular  end. 

On  opening  the  sinus  a  partly  disintegrated  clot  was  found 
in  the  sigmoid  sinus — no  bleeding  from  the  jugular  end.  There 
was  a  firmer  clot  in  horizontal  part  of  the  sinus,  upon  removal 
of  which  free  bleeding  occurred. 

The  patient  reacted  fairly  well  following  the  operation.  On 
visiting  him  the  next  morning  I  noticed  considerable  edema  of 
the  left  evelid.     Other  evidences  of  a  cavernous  sinus  throm- 
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bosis  soon  followed.  Exophthalmos  became  marked.  The 
ocular  conjunctiva  showed  a  pronounced  chemosis ;  pupil  of 
left  eye  dilated  and  fixed.  Because  of  the  dulled  sensorium  of 
the  patient  and  rapidly  increasing  edema  of  the  eyelid,  the  ques- 
tion of  ocular  mobility  could  not  be  determined.  The  symp- 
toms which  were  present  previous  to  operation — evidences  of 
meningeal  involvement — continued  unabated.  Daily  fluctua- 
tions of  temperature  between  100  and  104  degrees.  The  last 
three  days  the  temperature  continued  high,  remissions  being 
less  marked.  On  the  third  day  following  the  operation  the 
right  eye  became  similarly  involved.  The  condition  grew  pro- 
gressively worse,  the  patient  lapsing  into  coma,  dying  the  sev- 
enth day  after  his  admission  to  the  hospital.  Xo  autopsy  was 
permitted. 

Laboratory  findings :  Culture  from  the  mastoid,  streptococ- 
cus mucosus.  Blood  culture  negative.  Cerebrospinal  fluid  at 
the  time  of  operation,  turbid ;  sugar  absent ;  trace  of  albumen, 
marked  degree  of  lactic  acid,  contained  abundant  mononuclear 
and  polynuclear  leucocytes.  Bacteriologic  examination  nega- 
tive. 

The  findings  in  the  cerebrospinal  fluid  together  with  the 
symptoms  on  admission  would  indicate  that  the  patient  had  on 
entering  the  hospital,  in  addition  to  a  jugular  thrombophle- 
bitis, at  least  a  circumscribed  purulent  meningitis. 

The  above  case  of  cavernous  sinus  thrombosis  is  reported 
not  only  because  of  the  comparative  rarity  of  that  form  of 
otitic  sinus  disease,  but  because  of  the  lesion  since  then  de- 
rived from  this  experience.  The  prognosis  of  these  cases  is 
recognized  to  be  quite  hopeless,  because  of  the  inaccessibility 
of  the  cavernous  sinus  to  such  surgical  procedures  as  are 
applicable  to  the  lateral  sinus. 

Wherever  in  a  case  of  lateral  sinus  thrombosis  the  bleeding 
from  the  jugular  end  is  absent  or  where,  after  the  lateral  sinus 
has  been  opened,  clinical  evidence  of  septic  absorption  con- 
tinues from  a  clot  on  the  bulb,  the  jugular  bulb  should  be 
opened  and  drained,  provided,  however,  the  general  condition 
of  the  patient  permits  of  such  a  procedure.  During  the  past 
few  years  Dr.  Whiting  has  repeatedly  demonstrated  this  to  be 
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feasible.  I  believe  he  has  not  as  yet  published  his  work  along 
these  lines.  Dr.  Friesner  time  and  again,  during  the  last  year, 
has  demonstrated  upon  the  cadaver  the  comparative  ease  with 
which  the  jugular  bulb  can  be  thoroughly  opened  and  drained 
without  endangering  the  facial  nerve.  He  further  enlarges 
the  approach  to  the  bulb  by  removing  the  jugular  process  of 
the  occiput.  I  have  followed  this  procedure  upon  the  cadaver 
a  considerable  number  of  times  during  the  past  year  and  have 
myself  noted  the  facility  and  safety  with  which  this  operation 
can  be  performed. 
17  East  38th  St. 
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President's  Address. 

After  expressing  his  gratification  at  the  honor  bestowed  upon 
him  by  his  election  to  the  presidency  of  this  Association,  and 
introducing  the  distinguished  guests,  Dr.  Mosher  presented  the  fol- 
lowing as  part  of  his  presidential  address: 

The  Liver  Tunnel  and  Cardiospasm. 

By  Harris  P.  Mosher,  M.  D., 

Boston,  Mass. 

Last  year  I  reported  the  cadaver  findings  in  thirty  cases  of  the 
injected  esophagus  and  stomach  of  adults  and  sixty  injected  and 
dissected  babies.  I  have  recently  supplemented  these  by  clinical 
observations.  One  set  of  findings  has  proved  to  supplement  the 
other.  The  result  of  my  observations  can  be  summed  up  as  fol- 
lows: First,  a  free  passage  through  the  subdiaphragmatic  esopha- 
gus depends  upon  the  potency  of  the  liver  tunnel;  second,  in  ten 
cases  of  cardiospasms  of  which  I  have  sufficient  data  to  draw  con- 
clusions, there  was  either  a  partical  crescentic  stricture,  or  a  full 
annular  stricture  at  the  beginning  of  the  liver  tunnel  and  oppo- 
site the  upper  edge  of  the  left  lobe  of  the  liver.  So  far  as  my 
cases  go,  stricture  and  not  spasm  was  found  to  be  the  chief  causa- 
tive factor.  More  cases  are  necessary  in  order  to  determine 
whether  or  not  the  high  percentage  of  stricture  in  cases  of  cardio 
spasm  which  I  found  is  constant. 

The  basic  fact  of  my  paper  of  last  year  was  that  the  liver  is 
chiefly  responsible  for  the  shape  of  the  lower  end  of  the  esophagus. 
The  subdiaphragmatic  portion  of  the  esophagus  runs  in  a  tunnel 
of  liver,  and  according  to  the  closeness  of  the  investing  liver,  is 
either  flaring  and  trumpet  shaped,  or  narrow  and  cone  shaped. 
Plate's  of  the  lower  end  of  the  esophagus  often  show  it  ending  in  a 
nipple  like  point.  Between  this  and  the  fundus  of  the  stomach 
there  is  a  gap.  This  gap  is  the  closed  liver  tunnel.  I  demon- 
strated in  my  last  paper  that  the  upper  edge  of  the  liver  often 
makes  a  crease  in  the  front  wall  of  the  espohagus,  and  that  this 
crease  is  present  at  birtli.    The  left  crus  makes  a  crease  in  the 


1066  FORTY-THIRD  ANNUAL  CONGRESS  OF  THE  A.  L.  A. 

posterior  wall  of  the  esophagus  and  a  marked  notch  in  its  left 
edge.  Experiments  on  the  cadaver  show  that  the  crescentic  mound 
which  is  often  seen  through  the  esophagus  in  the  right  half  of  the 
field  as  the  liver  is  approached,  is  made  by  the  upper  rim  of  the 
liver.  I  asked  Dr.  Gordon  of  the  X-Ray  Department  of  the  Massa- 
chusetts General  Hospital  to  prove,  if  possible,  that  the  upper 
border  of  the  liver  exerted  appreciable  pressure  on  the  front 
surface  of  the  esophagus  in  the  living.  The  result  of  our  combined 
observations  is  that  in  a  majority  of  normal  cases  there  is  an  ap- 
preciable delay  of  the  bismuth  milk  at  the  upper  border  of  the 
liver  when  a  patient  swallows.  Dr.  Gordon  made  the  further  obser- 
vation that  when  the  diaphragm  is  lowered  the  bismuth  milk,  which 
is  held  back  momentarily  by  the  liver  edge,  shoots  at  once  into  the 
stomach.  Putting  the  patient  in  a  position  which  causes  the  liver 
to  fall  away  from  the  esophagus  and  so  relieving  the  esophagus  of 
liver  pressure,  also  to  make  the  fluid  pass  into  the  stomach 
more  easily. 

I  have  found  in  the  cadaver  four  specimens  of  annular  stricture 
of  the  lower  part  of  the  esophagus.  Each  one  caps  a  circum- 
scribed dilatation  of  the  esophagus,  which  is  bounded  below  by  the 
constriction  caused  by  the  left  crus.  Each  stricture  is  on  a  level 
with  the  upper  edge  of  the  left  lobe  of  the  liver. 

In  three  cases  of  cardiospasm  of  which  I  have  good  records,  the 
diaphragm  was  moderately  lowered  in  one  and  markedly  lowered 
in  the  other  two. 

In  grouping  my  cases  of  cardiospasm  I  find  that  there  is  an 
element  of  stricture  in  the  majority  of  them,  and  this  stricture  is 
by  preference  at  the  beginning  of  the  liver  tunnel  at  the  upper 
edge  of  the  liver. 

The  stricture  element  found  in  my  cases  varied  from  a  slight 
crescentic  fold  in  the  right  quadrant  of  the  esophagoscope  in 
the  region  of  the  hiatus  to  a  full  annular  stricture  with  a  central 
opening.  In  the  cases  which  showed  the  crescentic  fold,  steady 
pressure  with  the  end  of  the  esophagus  usually  resulted  in  the  tube 
slipping  by  into  the  normal  esophagus  below  and  through  this  into 
the  stomach.  The  withdrawal  of  the  tube  disclosed  a  vertical  slit 
in  the  mucous  membrane  of  the  esophagus.  I  have  held  these 
cases  to  be  analagous  to  partial  webs  at  the  mouth  of  the  esopha- 
gus. I  have  records  of  three  cases  in  which  there  was  a  full  stric- 
ture with  a  central  opening.  This  stricture  was  at  the  hiatus,  or 
rather  at  the  upper  edge  of  the  liver.  On  divulsing  the  stricture 
with  the  mechanical  dilator  a  crescentic  mounding  was  seen  in  the 
right  field.  Steady  pressure  with  the  tube  caused  the  tube  to  pass 
this  and  enter  the  subdiaphragmatic  esophagus  and  then  continue 
on  into  the  stomach.  This  mound  I  now  believe  to  be  the  upper 
edge  of  the  liver. 

I  have  one  case  which  showed  a  narrowing  of  the  whole  length 
of  the  liver  tunnel.  We  have,  then,  as  my  cases  show,  strictures 
at  the  upper  or  lower  edge  of  the  liver  tunnel,  or  anywhere  in  its 
course,  or  we  can  have  a  narrowed  liver  tunnel  or  a  stiffened 
tunnel  through  which  the  food  runs  slowly.  My  observations 
would  seem  to  show  that  spasm  is  a  minor  element  in  these  cases, 
that  some  form  of  stricture  is  generally  present.     I   believe   that 
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the  strictures  are  due  to  some  inflammatory  process  either  within 
the  liver  tunnel  or  in  the  vicinity  of  the  cone  of  the  diaphragm. 

Wliat  causes  these  partial  and  full  strictures  to  form  at  the 
upper  edge  of  the  liver  tunnel?  I  found  one  case  in  which  there 
was  healed  tubercular  process  of  the  lumbar  vertebra  opposite 
the  upper  edge  of  the  liver  and  opposite  the  stricture.  The  fact 
that  in  the  majority  of  normal  cases  the  upper  edge  of  the  liver 
causes  a  momentary  delay  in  swallowing  and  that  the  knifelike 
edge  of  the  liver  often  markedly  indents  the  front  face  of  the 
esophagus  makes  this  part  of  the  esophagus  vulnerable  and  subject 
to  trauma.  I  feel  that  narrowing  of  the  liver  tunnel  due  to  an  in- 
flammatory involvement  of  the  lesser  omentum  will  be  found  in 
the  future  to  play  a  large  part,  if  not  the  greatest  part,  in  pro- 
ducing these  strictures  connected  with  cases  of  cardiospasm. 
Where  does  the  inflammation  originate?  It  can  originate  in  any 
part  of  the  peritoneal  cavity.  Below  the  diaphragm  the  peritoneum 
runs  from  the  lesser  curvature  of  the  stomach  to  the  liver,  making 
the  lesser  omentum  and  bounding  the  foramen  of  Winslow. 
The  subdiaphragmatic  esophagus  is  bathed  in  this  peritoneal  tis- 
sue. This  shares  in  the  inflammations,  acute  and  chronic,  of  the 
rest  of  the  peritoneal  tissue  of  the  abdominal  cavity.  When  the 
lesser  omentum  becomes  involved,  the  liver  tunnel  becomes  less 
flexible,  the  liver  and  diaphragm  less  mobile,  and  we  have  the 
familiar  result  which  has  been  styled  temporary  cardiospasm,  that 
is,  there  is  difficulty  in  swallowing.  It  is  well  known  that  disease 
of  the  gall  bladder,  cancer  of  the  lesser  curvature  of  the  stomach, 
and  if  cancer  can  cause  it,  ulcer  can  do  the  same,  and  disease  of 
the  anpendix  are  associated  with  cardiospasm.  In  one  of  my  cases 
of  full  stricture  the  patient,  when  an  infant,  swallowed  a  two-cent 
piece.  In  another  case,  the  patient  gave  a  history  of  general 
peritonitis  twenty  years  ago. 

I  have  proved  to  my  satisfaction  that  many  of  these  so-called 
cases  of  cardiospasm  are  mainly  cases  of  stricture  of  the  upper 
end  of  the  liver  tunnel. 

Tonsillectomies  in  Adults  for  Rheumatism  With  Critical   Review  of 

Results. 

By  Hill  Hastings,  M.  D., 

Los  Angeles,  Cal. 

Much  that  has  been  written  of  the  tonsil  operation  deals  with 
the  surgical  technic.  Comparatively  little  has  apjeared  in  laryngo- 
Icgical  literature  dealing  with  clinical  problems  or  the  results  from 
the  patient's  standpoint. 

The  limitations  are: 

First.  All  adult  cases  in  which  tonsillectomies  were  done  solely 
for  ear,  nose  and  throat  diseased  conditions  are  excluded. 

Second.     Cases  that  date  back  over  six  years  are  excluded. 

Third.  AH  cases  are  excluded  that  are  of  shorter  duration  of 
observation  than  four  months. 

Tables  are  presented  showing  ages,  duration  of  rheumatism,  parts 
affected,  character  of  Theumatism  with  results  of  tonsillectomy, 
throat  history,  and  subsequent  history  o£  130  cases. 
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The  subsequent  results  are  based  on  personal  examination  of  the 
patients  by  the  writer,  by  the  internists  or  by  the  orthopedist,  and 
checlced  up  by  questionnaires  received  from  all  of  the  130  cases, 
except  26  who  could  not  be  located.  39.5%  were  improved.  Some 
of  them  gradually  growing  worse,  some  of  the  remaining  station- 
ary. In  this  whole  series  of  tonsillectomies  there  were  no  hope- 
lessly chronic  cases  operated,  and  it  would  seem  that  the  per- 
centage of  "not  improved,"  i.e.,  21%  should  not  have  been  so 
high;  nevertheless,  one  feels  that  many  of  the  cases  that  were 
marked  "improved"'  might  have  become  hopelessly  chronic  but  for 
the  tonsil  surgery.  A  review  of  the  cases  of  rheumatism  marked 
"cured"  is  worth  while.  Of  the  40  cases  in  which  apparent  cure 
resulted,  22  were  diagnosed  "chronic  arthritis  mild";  11  were 
acute  arthritis  cases,  and  5  were  diagnosed  "myalgia".  A  general 
survey  of  these  cases  showed  that  most  of  these  patients  had 
suffered  for  years,  but  not  continuously,  with  pain  and  stiffness  in 
one  or  several  joints,  at  times  acute  and  temporarily  crippling.  A 
few  were  crippled  for  months  before  operation.  Orthopedic  meas- 
ures of  various  kinds  had  been  tried.  A  few  of  them  gave  a  his- 
tory of  symptoms  of  tonsil  trouble;  some  no  history  of  throat 
trouble.  In  7  cases  the  history  showed  an  acute  tonsillitis  as  a 
fcrerunner  of  the  rheumatism.  In  other  cases  an  accumulation  in 
a  tonsil  crypt  caused  rheumatic  symptoms. 

It  has  been  the  writer's  experience  to  find  that  adult  patients 
suffering  from  toxic  symptoms  are  referred  to  the  laryngologist 
for  his  decision  as  to  whether  or  not  the  tonsil  is  the  seat  of  a 
chronic  infection.  Other  patients  come  with  the  statements  that 
their  tonsils  have  been  pronounced  infected  or  that  a  culture  that 
has  been  made  from  the  crypts  showed  chronic  infection.  The  writer 
has  taken  some  pains  to  inform  all  such  patients  that  every  adult's 
tonsil  is  a  chronic  infected  tonsil,  from  which  a  positive  culture 
can  be  made.  The  same  is  probably  true  of  most  tonsils  in  chil- 
dren. Therefore,  the  necessity  for  a  tonsillectomy  depends  not 
solely  upon  the  examination  by  a  laryngologist,  but  upon  a  com- 
plete study  of  the  patient  to  determine  all  possible  factors  respon- 
sible for  the  invalidism,  rheumatism,  heart  trouble,  etc. 

Results  of  the  Treatment  by  X-Ray  and  Radium  of  Diseased  Tonsils 

and  Adenoids. 

By  D.  Bryson  Delavan,  M.  D., 

New  York  City. 

Suggestions  have  recently  been  made  that  lymphoid  hypertro- 
I)hies  can  be  radically  cured  by  radiation,  both  from  the  X-Ray 
and  from  radium.  Investigations  have  been  carried  on  under  ex- 
ceptionally favorable  conditions  and  several  interesting  results 
have  been  obtained. 

Whether  the  presence  of  pathogenic  organisms  in  the  tonsillar 
crypts  is  the  result  of  hypertrophy  or  whether  the  hypertrophy 
arises  from  another  set  of  conditions,  there  is  no  question  that 
enlarged  tonsils  with  resultant  poorly  drained  crypts  have  a  path- 
ologic significance.  The  other  lymphoid  deposits  which  occur  in 
various  parts  of  the  pharynx,   usually  at  the  vault,  lateral  walls 
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and  base  of  the  tongue,  commonly  show  alterations  similar  to  those 
found  in  the  tonsil.  It  has  been  proved  in  general  that  lymph 
cells  are  powerfully  influenced  by  radiation,  doses  very  much 
smaller  than  those  required  to  affect  other  tissues  being  sufficient 
to  destroy  them. 

To  summarize:  Very  small  amounts  of  X-Ray  are  sufficient  for 
the  reduction  of  lymphoid  tissue,  doses  so  small  than  no  injury,  it 
is  claimed,  results  to  other  parts  from  its  application.  The  cur- 
rent used  is  too  weak  to  affect  even  the  external  integument,  but 
sufficiently  strong,  nevertheless,  to  destroy  the  lymphoid  tissue, 
and  no  scar  tissue  is  left  behind.  The  rays  themselves  do  not 
destroy  bacteria,  hence  they  do  not  affect  concealed  abscesses  of 
the  tissue.  They  act  by  so  modifying  the  crypts  that  free  drainage 
from  them  is  secured,  and  thus  the  crypts  continue  to  empty  them- 
selves of  all  offending  contents.  As  the  tonsil  atrophies,  the  in- 
fection will  disappear  from  the  opening  up  and  drainage  of  the 
crypts.  The  principle  of  this  procedure,  long  recognized,  has  been 
carried  out  surgically  for  many  years,  in  many  cases  with  excel- 
lent results.  Dr.  Murphy  maintains  that  little  atrophy  will  result 
in  the  case  of  fibrous  tonsils,  since  the  rays  have  no  effect  upon 
fibrous  tissue.  This  being  true,  such  cases  must  continue  to  be 
treated  surgically,  as  heretofore. 

Moreover,  since  radiation  does  not  affect  bacteria,  its  applica- 
tion in  cases  of  concealed  chronic  abscesses  of  the  tonsil  will  be 
ineffective,  an  unfortunate  circumstance,  in  view  of  the  prevalence 
of  this  condition. 

That  the  method  of  treatment  by  radiation  will  quickly  come 
into  general  use  is  improbable.  The  region  of  the  n&ck  is  one  con- 
taining numerous  important  anatomical  structures  which  must  be 
carefully  guarded  against  injury.  All  agree  that  knowledge  of  the 
safe  and  effective  use  of  both  X-ray  and  radium  is  acquired  only 
through  highly  Intelligent  study  and  much  experience.  Far  better 
that  experiments  be  carried  on  by  those  qualified  for  the  work  than 
that  the  success  of  a  method  of  such  good  promise  should  be  com- 
promised and  perhaps  discredited  through  errors  due  to  incom- 
plete understanding  of  the  medium,  or  to  faulty  technic  in  its 
application.  Knowledge  of  the  subject  is  in  its  infancy,  and  far 
more  study  and  observation  are  needed  to  prove  the  value  of  the 
few  theories  already  suggested;  but  what  has  already  been  done 
has  dveloped  questions  of  greatest  interest,  not  to  be  settled  by 
theoretical  discussion  but  by  painstaking  experimentation  and 
accurate  scientific  observation. 

Must  It  Always  Be  Tonsillectomy? 

By  Henry  L>.  Swain,  M.  D. 

New  Haven,  Conn. 

Dr.  Swain,  having  in  mind  the  frequency  with  which  in  late  years 
the  tonsil  was  looked  upon  as  the  cause  of  an  astonishingly  large 
number  of  diseases  and  symptoms  affecting  the  comfort  and  menac- 
ing the  lives  of  patients,  and  while  recognizing  the  perfectly  lauda- 
ble desire  on  the  part  of  the  operator  to  get  rid  of  the  tonsil— root 
and  branch— felt  that  we  as  a  profession  ought  not  to  leave  out 
of  our  consideration  the  fact  that  there  are  other  methods  than 
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tonsillectomy,  which  are  safe,  sane,  sure,  and  enduring  in  their 
results,  whenever  we  wished  to  employ  them.  These  methods  did 
not  endanger  life,  did  not  subject  the  patient  to  the  often  very 
distressing  effects  of  serious  hemorrhage,  avoided  the  chance  of 
lung  abscess,  brought  the  patient  out  of  the  affray  with  undis- 
torted  and  nonadherent  palates,  and  without  even  the  disturbance 
of  their  daily  routine  of  life.  From  his  own  experience  with  a 
simple  method  of  slitting  up  intercommunicating  crypts  and  other 
retention  pockets,  punching  out  undesirable  tissue  areas  and,  if 
necessary,  shrinking  the  tonsils  by  galvano<;autery  procedures,  he 
was  able,  very  often,  by  the  same  process,  to  prove  tonsils  guilty, 
and  to  make  them  cease  from  troubling,  achieving  frequently  as 
spectacular  and  permanent  results  thereby  as  he  or  anybody  else 
ever  attained  by  perfect  tonsillectomies.  While  preparing  this 
paper  he  not  only  discovered  that  he  was  not,  as  he  thought,  alone, 
but  many  others  had  had  similar  results  by  other  means,  and  had 
only  lately  been  made  acquainted  with  the  brilliant  results  of  work 
by  X-ray  exposures. 

With  all  these  observations  well  carried  out  and  thoroughly  fol- 
lowed up  in  his  own  case  for  years,  he  felt  that  the  original  ques- 
tion was  answered,  that  it  was  not  always  necessary  to  do  a  com- 
plete tonsillectomy,  to  remove  the  threat  and  menace  of  the  faucial 
tonsil. 

DISCUSSION. 

Dr.  .Joseph  L.  Goodale,  Boston,  Mass.:  I  think  that  the  Society 
is  extremely  fortunate  in  having  listened  to  these  three  papers, 
which  show  that  there  is  still  something  to  be  said  in  regard  to 
the  subject  of  the  tonsil.  I  want  to  ask  Dr.  Hastings  to  tell  us 
whether  in  these  cases  it  is  possible  for  him  to  ascertain  abso- 
lutely whether  there  has  been  an  unusually  large  proportion  of 
what  we  might  call  anaphylactic  types  among  the  twenty  per  cent 
of  arthritic  cases  that  failed  to  show  improvement?  I  ask  this, 
because  he  suggested  the  hypothesis  that  certain  arthritic  cases 
may  conceivably  be  explained  on  the  ground  of  previous  sensitiza- 
tion of  the  joints,  which,  in  subsequent  infection,  were  again 
brought  into  prominence — not  through  direct  penetration  of  bac- 
teria, but  through  toxins  generated  in  the  tonsils  finding  response 
in  the  joints.  I  have  myself  seen  a  case  of  what  I  have  called 
ingestion  anaphylaxis  giving  rise  to  arthritis.  At  the  suggestion 
of  the  orthopedic  surgeon.  I  tested  the  patient  with  various  pro- 
teids  and  got  a  definite  reaction  to  meat  and  potato.  These  two 
articles  were  then  omitted  from  his  dietary;  and  within  ten  days 
the  joint  symptoms  disappeared.  He  then  gave  these  foods  up, 
and  again  the  joint  symptoms  disappeared;  and  he  has  been  well 
ever  since.  I  have  not  seen  him  for  a  year;  but  when  I  last  saw 
him,  he  was  entirely  well. 

In  regard  to  Dr.  Delavan's  paper,  the  cases  that  we  can  influence 
are  chiefly  the  juvenile.  In  the  senile  ones,  with  evident  symp- 
toms resulting  from  absorption,  I  question  whether  we  can  accom- 
plish so  much. 

Dr.  Joseph  H.  Bryan,  Washington,  D.  C:  My  experience  is  con- 
fined to  five  or  six  cases.  I  will  report  three  of  these.  The  others 
are  still  under  observation.     In  case  1,  the  patient,  a  gentleman, 
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came  down  last  September  with  influenza,  and  then  suddenly  de- 
veloped localized  pneumonia  with  endocarditis  and  nephritis.  He 
was  critically  ill  for  a  few  days,  and  finally  overcame  the  invasion 
of  bacteria;  but  he  had  a  marked  prostration,  which  continued 
for  several  months.  He  was  unable  even  to  walk  to  my  office,  a 
distance  of  only  three  blocks,  and  had  to  take  a  cab.  The  nephritis 
continued  long  after  the  other  complications  had  cleared  up,  and 
while  I  knev  that  he  had  had  bad  tonsils,  it  did  not  appear  to  me 
that  thev  might  be  the  cause  of  the  continued  nephritic  condition. 
The  tonsils  were  buried  in  fibrous  tissue  and  examinations  of  them 
showed  the  presence  of  two  kinds  of  streptococcus,  viridans  and 
hemolyticus.  The  patient  received  six  applications  of  the  X-rays, 
and  the  nephritis  cleared  up  completely,  although  the  bacterial 
contents  of  the  tonsils  remained  the  same.  The  organisms  were 
not  destroyed.  The  man  was  a  bad  surgical  risk  and  could  not 
have  had  a  tonsillectomy  performed  under  local  anesthesia  on  ac- 
count of  the  condition  of  his  throat;  and  he  could  not  have  taken 
a  general  anesthetic.  I  do  not  know  whether  the  good  results  in 
this  case  was  due  to  opening  the  crypts  and  increasing  the  drain- 
age, or  to  .shutting  off  the  lymphatics  and  preventing  invasion  of 
the  system  by  the  bacteria  from  the  tonsils;  but  the  case  was  suc- 
cessful. In  the  second  case,  there  was  marked  fibrosis  of  the 
tonsils  on  both  sides,  with  arthritis  of  the  knee.  The  patient  was 
a  woman  of  sixty-five  years,  who  had  refused  to  have  the  tonsils 
taken  out,  and  I  was  glad  that  she  had  come  to  that  decision.  I 
had  the  X-rays  applied.  She  had  marked  streptococcus  hemolyticus 
infection.  There  has  been  no  reduction  in  the  amount  of  tonsil 
tissue,  so  far  as  we  can  tell.  There  may  be  in  the  amount  of  the 
lymphoid  tissue,  but  the  mass  as  a  whole  is  the  same  as  before; 
and  the  organisms  are  as  numerous  as  formerly.  I  do  not  believe 
that  any  improvement  at  all  occurred.  In  the  third  case,  the  pa- 
tient was  a  lady  of  seventy-three  years  who  had  glaucoma  and  in- 
fected tonsils.  The  tonsils  were  small  and  soft  and  contained  strep- 
tococcus hemolyticus  and  viridans.  The  X-ray  was  applied,  and 
the  tonsils  have  been  completely  absorbed.  They  were  twice  the 
size  of  a  marrowfat  pea.  The  organism  has  been  changed  from 
viridans  to  hemolyticus.  There  has  been  great  improvement  in 
her  general  health  and  in  her  eye.  We  have  had  remarkable  re- 
sults in  this  case.  I  believe  that  her  general  health  benefit  will 
continue,  and  the  ophthalmologist  feels  that  there  is  a  possibility 
of  further  improvement  to  the  eye.  Of  the  other  cases,  I  have  had 
one  case  in  a  child  of  twelve  years,  who  had  tonsils  and  adenoids 
combined.  I  am  not  able  to  report  on  that  condition  yet.  I  believe 
that  this  is  a  valuable  adjunct  to  our  treatment,  particularly  in 
selected  cases,  but  I  do  not  believe  that  it  will  supplant  surgery. 

Dr.  Cornelius  G.  Coakley,  New  York  City:  About  ten  days  ago, 
I  reported  before  the  New  York  Academy  of  Medicine  the  results 
of  our  survey  of  tonsils  that  we  had  operated  on  during  the  past 
twelve  years  (about  one  hundred  and  forty-six)  for  rheumatism; 
and  our  results  were  above  eighty-five  per  cent  of  very  marked 
improvement  or  cure.  It  is  very  disappointing,  especially  in  a 
case  of  acute  polyarthritis,  to  find  that  some  patients  will  have 
acute  polyarthritis  in  spite  of  complete  enucleation   of  the  tonsil 
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and  as  much  of  the  lymphoid  tissue  as  possible.  With  reference 
to  the  use  of  the  X-ray  on  the  tonsil,  if  there  are  fifty-five  thousand 
people  in  New  York  who  need  treatment  of  the  tonsil,  apparently 
the  X-ray  is  not  going  to  be  of  much  benefit  in  reducing  this  num- 
ber. The  actual  time  of  using  the  ray  is  three  to  five  minutes, 
but  it  has  to  be  repeated  from  five  to  seven  times.  Therefore,  the 
total  time  consumed  is  certainly  more  per  individual  patient  than 
that  when  surgery  is  employed.  There  is  no  question  that  the 
X-ray  will  reduce  the  size  of  the  lymphoid  tissue.  It  has  been 
used  for  years  for  that  purpose  in  the  case  of  severe  lymph  nodes 
in  the  neck,  thymus  gland  cases  and  some  cases  of  sarcoma,  pro- 
ducing a  reduction  in  the  size  of  the  tissue.  The  question,  how- 
ever, comes  up,  "What  effect  will  simply  reducing  the  size  of  the 
tissue  have  on  the  infective  material?"  The  first  statement  made 
was  that  the  tonsil  was  sterilized  as  the  result  of  this  procedure. 
The  Rockefeller  Institute  cultured  the  tonsils  before  and  after 
it,  and  found  various  organisms  before  and  also  afterwards,  and 
all  the  tonsils  were  sterile  afterwards.  It  just  happens  that  three 
persons  so  treated,  complaining  of  various  socalled  rheumatisms, 
have  come  under  my  care.  One  of  these  patients  I  had  seen  before 
being  X-rayed,  but  I  had  not  cultured  the  tonsil.  I  cultured  It 
afterwards  and  found  streptococci.  The  symptoms  of  none  of 
these  patients  were  in  any  way  ameliorated  as  the  result  of  the 
treatment,  and  they  were  very  bad  operative  risks.  One,  a  man 
sixty-five  years  of  age,  with  more  than  two  per  cent  of  sugar  and 
diacetic  acid,  did  not  have  his  symptoms  a  bit  relieved.  We  have 
had  two  cases  besides  these  three  in  which  we  advocated  the  use 
of  the  X-ray  in  the  hope  that  it  would  do  something  for  them  in 
the  way  of  reducing  the  size  of  the  lymphoid  tissue  and  reducing 
the  severity  of  the  symptoms.  I  am  afraid  that  it  will  be  found 
eventually  that  the  X-ray  or  radium  will  unquestionably  reduce 
the  size  of  the  tonsils;  but  whether  it  will  put  the  tonsils  in  such 
a  shape  as  to  free  them  from  infection,  especially  in  the  case  of 
small  sized  tonsils,  I  have  great  doubt. 

Dr.  Lewis  A.  Coffin.  New  York  City:  The  trouble  seems  to  be 
altogether  with  those  tonsils  that  do  not  free  themselves  of  pus  or 
crypt  secretion  and  accumulation.  The  retained  matter  acting  as 
an  irritant  or  infecting  agent  causes  local  inflammatory  or  distant 
infectious  conditions.  The  size  of  the  tonsil  per  se  has  nothing  to 
do  with  it.  We  all  know  that  the  large  Irish  potato-looking  tonsil, 
filling  out  half  of  the  pharynx,  is  the  most  innocent  of  tonsils  ex- 
cept for  its  physical  in-the-wayness. 

The  problem  of  the  tonsil  is  solved  if  the  crypts  are  thoroughly 
drained  or  rendered  asceptic.  If  radium  or  the  X-ray  when  safely 
used  will  do  this  (which  I  doubt)  then  hands  up  for  radium  or 
the  X-ray. 

Dr.  Swain  accomplished  the  desired  ends  by  splitting  up  the 
crypts  and  the  application  of  some  of  the  various  antiseptics. 
Probably  every  man  present  has  accomplished  the  same  end  by 
the  same  means. 

Interesting  questions  are  why  some  tonsils  develop  and  interfere 
with  their  own  drainage,  and  again,  can  one  do  anything  to  prevent 
such  development. 
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Dr.  J.  Payson  Clark,  Boston,  Mass.:  I  should  like  to  report 
briefly  a  case  which  I  think  worth  recording,  both  on  account  of 
the  age  of  the  patient  and  on  account  of  the  happy  result  of  ton- 
sillectomy. She  was  sixty-nine  years  old  and  had  had  rheumatism 
in  the  chief  joints  ■with  considerable  pain.  She  had  had  tonsillitis 
three  years  in  succession,  followed  by  a  stiffness  in  the  finger 
joints.  There  were  buried  tonsils,  full  of  cheesy  material,  espe- 
cially in  the  crypts  of  the  tonsils.  In  this  case,  the  history  and 
the  appearance  of  the  tonsil  seemed  to  point  pretty  conclusively 
to  this  being  the  source  of  the  trouble,  yet  in  a  patient  of  that 
age,  I  hesitated  to  advise  tonsillectomy.  I  referred  her  to  an 
orthopedist,  who  gave  her  a  thorough  examination,  and  said  the 
arthritis  was  of  combined  origin.  He  thought  the  tonsillar  ail- 
ment important,  but  advised  simple  measures  first.  She  went 
under  treatment  for  several  months  without  improvement.  Finally 
she  said  that  she  had  decided  to  have  the  tonsil  out.  I  removed 
the  tonsils  on  the  17th  of  May,  1918.  She  had  remarkably  little 
trouble  afterwards.  She  was  able  to  eat  by  the  next  day.  I  was 
apprehensive  that  she  might  have  a  great  deal  of  pain  and  dis- 
comfort. The  right  tonsil  was  very  adherent.  She  went  to  the 
country  on  the  19th,  and  I  got  a  letter  on  the  24th  saying  that  she 
had  had  no  more  pain  in  the  joints,  but  that  they  were  still  stiff. 
This  chronic  process  had  been  going  on  for  so  many  years  that 
there  were  changes  in  the  joints  that  could  not  be  relieved  by 
operation.  Two  years  afterwards  she  said  that  she  was  free  from 
pain  and  could  walk  with  more  ease,  and  that  she  was  much  pleased 
with  the  result  of  the  operation.  Slitting  the  tonsils,  of  course,  is 
a  procedure  which  has  been  successful  in  the  hands  of  many  of 
us.  Suction  in  the  crypts,  I  think  a  valuable  treatment  in  suit- 
able cases. 

Dr.  George  L.  Richards,  Fall  River,  Mass..  I  should  like  Dr. 
Delavan  to  tell  ua  about  the  tendency  to  dryness  of  the  mouth  and 
throat.  E?ven  with  ordinary  tonsillectomies,  there  is  a  certain 
amount  of  dryness  resulting  in  a  certain  percentage  of  cases.  All 
forms  of  new  treatment  pass  through  a  stage  of  enthusiasms,  a 
stage  of  criticism,  and  a  stage  of  hostility.  Is  that  going  to  ensue 
with  this  type  of  work,  roentgen  and  radium?  There  is  no  doubt 
that  the  X-ray  and  radium  will  destroy  lymphatic  tissue,  but  is  it 
not  possible  that  In  this  destruction  we  shall  have  ill  results,  not 
in  a  year,  but  in  some  later  period? 

Dr.  Harmon  Smith,  New  York  City:  I  will  omit  answering  Dr. 
Swain  and  Dr.  Hastings,  and  confine  myself  what  I  have  to  say  to 
the  X-ray  and  radium.  We  all  know  that  in  the  application  of  both 
X-ray  and  radium  they  benefit  a  malignant  tumor  by  the  production 
of  endarteritis.  The  application  does  not  destroy  the  tumor;  it 
shuts  off  the  blood  supply,  and  shrinks  down  the  mass.  The  first 
blood  supply  is  very  primitive.  When  we  cut  it  off,  the  diseased 
tissue  shrinks  in  due  course  of  time;  but  nature  establishes  a  new 
blood  supply  of  more  lasting  character;  and  the  tumor  begins  to 
grow  again.  When,  In  the  application  of  raying,  it  does  not  destroy 
the  lymphatic  tissue  but  shuts  off  the  blood  supply  to  the  lymphatic 
channels,  the  tissue  shrinks;  and  when  the  blood  supply  begins  to 
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reestablish  itself,  as  it  will,  if  the  patient  live  long  enough,  you 
will  have  an  increased  growth  of  the  mass. 

Dr.  John  R.  Winslow,  Baltimore,  Md.:  The  X-ray  and  radium 
will  destroy  tissue,  lymphoid  tissue  included.  Radium  has  been 
used  for  that  purpose;  what  proof  have  we  that  it  will  not  destroy 
more  important  structures  in  the  neck?  If  it  will  destroy  these 
tissues,  why  will  it  not  destroy  important  endocrine  structures — 
the  parathyroids,  for  instance?  In  applying  the  X-ray  to  the  naso- 
pharynx, I  think  that  there  is  a  certain  possibility  of  the  production 
of  a  meningitis.  In  fact,  this  has  occurred  in  the  treatment  of 
tumors  in  this  region  with  radium.  These  are  points  that  I  should 
like  to  present  to  you.  In  the  treatment  of  comparatively  simple 
hypertrophy,  such  as  that  of  tonsils  and  adenoids,  I  do  not  think 
that  the  time  element  is  much  reduced  or  that  the  safety  is 
much  greater,  as  compared  with  surgery. 

Dr.  Hastings,  Los  Angeles,  Cal.  (closing):  We  should  study  our 
cases  thoroughly  before  deciding  for  or  against  operation.  It 
would  be  interesting  to  study  those  cases  in  which  we  did  not 
operate  to  see  if  secondary  focal  symptoms  developed.  It  would 
also  be  interesting  to  study  a  group  of  cardiovascular  cases  in  the 
same  way  I  have  attempted  to  study  this  group  of  rheumatic  cases. 

Dr.  Goodale  asked  whether  chere  had  been  anaphylactic  reac- 
tions noticed  in  the  uncured  cases.  My  attention  was  not  brought 
to  such  reactions.  Such  may  have  been  the  factor  in  the  case 
reported  where  the  patient  starved  himself  for  twenty-six  days  on 
account  of  rheumatism  with  marked  improvement,  symptoms  re- 
curring on  beginning  to  eat. 

Dr.  Delavan,  New  York  City  (closing):  The  thesis  just  pre- 
sented was  prepared  at  the  request  of  the  president  of  the  Asso- 
ciation, who  desired  that  the  subject  of  the  treatment  of  diseased 
tonsils  by  X-ray  and  radium  be  brought  before  the  Association 
for  explanation  and  discussion.  My  object  has  been  to  record  the 
latest  facts  and  theories  pertaining  to  it,  not  yet  venturing  positive 
opinions  of  my  own.  In  the  present  stage  of  the  investigation,  it 
would  seem  that  our  attitude  should  be  one  of  receptivity.  This 
seems  to  have  been  submerged  in  a  wave  of  rather  premature  objec- 
tion. By  no  means  all  of  the  propositions  regarding  the  use  of  radium 
in  this  connection  have  been  scientifically  established.  Much  more 
must  be  learned  and  proved  before  the  method  can  be  accepted  as 
eifective  and  safe.  One  fact,  however,  seems  to  have  been  defi- 
nitely demonstrated,  namely,  that  radium  exert?  a  powerful  in- 
fluence upon  lymphoid  tissue,  even  when  applied  in  very  small 
doses.  It  has  also  been  proved  that  there  are  certain  other  things 
which  it  will  not  do.  One  of  these  is  to  reduce  fibrous  tissue. 
Another  is  to  destroy  the  activity  of  septic  germs.  By  so  much  at 
least  its  value  in  the  treatment  of  the  tonsils  is  negative.  In  certain 
other  conditions  referred  to  in  the  paper  the  success  of  its  applica- 
tion seems  fully  to  warrant  more  extended  investigation.  The 
Avorth  of  the  method  is  being  scientifically  tested  in  the  best  hands. 
When  the  tests  have  been  carried  on  for  a  sufficient  length  of 
time,  we  shall  know  more  about  the  subject.  At  present  the  situa- 
tion is  tentative. 

Dr.  Swain,  New  Haven,  Conn,  (closing):     I  have  worked  a  good 
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deal  on  what  I  have  presented  to  you.  It  has  been  conscien- 
tiously done,  so  that  1  am  able  to  assure  you  that  the  details  have 
been  carefully  gone  over,  and  I  think  that  there  are  several  safe 
methods  to  eliminate  the  tonsil,  as  the  cause  of  trouble.  You  can 
do  it  in  one  of  these  ways,  and  not  do  a  tonsillectomy.  I  agree 
with  Dr.  Hastings'  experience  in  one  of  his  cases  in  considering 
these  focal  infection  cases,  that  we  must  remember  that  we  have 
twenty-six  feet  of  intestines  of  which  the  tonsil  is  only  the  begin- 
ning. 

Ventriculocordectomy — A    New   Operation   for  the   Cure   of  Goitrous 

Paralytic   Laryngeal   Stenosis. 

By  Chevalier  Jackson,  M.  D., 

Philadelphia. 

The  literature  of  laryngeal  stenosis  is  so  burdened  by  the  pre- 
mature reports  of  cases  that  the  author  has  waited  for  the  lapse 
of  time  to  prove  the  permanency  of  what  he  believes  to  be  an  ideal 
operation  for  the  cure  of  that  form  of  stenosis  associated  with 
bilateral  recurrent  paralysis  when  the  stenosis  is  due  solely  to  the 
paralysis.  In  these  cases,  tracheotomy  has  usually  been  already 
done  for  urgent  dyspnea,  and  the  patient  comes  to  the  laryngolo- 
gist  for  decannulation. 

Technic:  No  anesthetic,  general  or  local,  was  used  in  children. 
In  adults,  cocaine  was  painted  on  with  a  swab  and  a  sedative  of 
morphine  gr.  i4',  was  given  hypodermatically  an  hour  before  oper- 
ation. The  larynx  was  exposed  with  the  direct  laryngoscope  and 
through  it  the  punch  forceps  were  inserted.  The  ventricular  band 
was  elevated  and  the  forceps  applied.  Thus  the  floor  of  the  ven- 
tricle and  part  of  the  mucosa  of  its  outer  wall  was  removed  at  one 
clip.  A  clear  cut  is  necessary.  The  tissues  must  not  be  hacked. 
In  some  cases  the  ventricular  bands  were  in  tight  apposition,  so 
that  the  forceps  were  insinuated  between  them  before  expanding 
the  jaws.  Great  care  should  be  taken  to  avoid  getting  too  far  out- 
ward between  the  thyroid  and  cricoid  cartilages  lest  the  cricoary- 
tenoideus  lateralis  be  injured.  With  the  forceps  used,  this  acci- 
dent is  easily  avoided.  Great  care  should  also  be  taken  not  to 
excise  any  part  of  the  arytenoid  cartilage.  The  clipping  off  of  the 
extreme  tip  of  the  vocal  process  of  the  arytenoid  was  necessary 
in  some  of  the  cases  because  of  the  shortness  of  the  cord;  but 
the  excision  of  more  than  this  is  unnecessary  and  should  be 
avoided.  It  may  not  be  amiss  here  to  state  that,  judging  from 
experience  in  postgraduate  teaching  at  the  Bronchoscopic  Clinic, 
few  laryngologists  seem  to  realize  how  far  the  vocal  process  of 
the  arytenoid  projects  forward  toward  the  anterior  commissure. 
To  perform  the  operation,  however,  requires  education  of  the  eye 
and  the  fingers  in  endoscopic  technic.  Of  course,  the  excision  of 
cord  and  ventricular  floor  can  be  done  by  laryngofissure,  but  here 
we  have,  though  not  a  serious  operation,  yet  one  that  will  appear 
much  more  formidable  to  the  patient.  No  after  treatment  is  nec- 
essary. The  surface  of  the  wound  is  covered  with  an  exudate 
under  v/hich  healing  by  granulation  progresses.  In  one  case,  a 
granuloma  appeared  at  the  site  of  the  wound,  and  excision  was 
done  lest  it  later  lessen  the  lumen  of  the  airway.     In  two  cases  a 
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slight  degree  of  perichondritis  was  present,  after  the  excision  of 
the  second  cord  and  ventricular  floor;  but  it  subsided  spontan- 
eously in  about  a  month.  In  one  case  the  lumen  of  the  airway  was 
not  quite  sufficient,  and  prolonged  treatment  with  the  McKee 
divulsor  was  necessary  to  increase  it.  Bouginage  can  be  used  for 
this  purpose  after  ventriculocordectomy,  though  it  or  any  other 
form  of  dilation  is  useless  before  removal  of  the  obstructive  cord 
and  its  supporting  tissues.  The  duration  of  the  operation  done 
endoscopically  on  one  side  only,  v/as  never  over  one  minute  in 
any  case,  not  counting  the  time  required  to  paint  on  the  cocaine 
solution.  The  healing  has  not  required  more  than  three  weeks  in 
any  case  and  in  some  cases  healing  was  completed  in  10  days. 

Conclusions:  1.  In  ventriculocordectomy  I  believe  we  have  a 
simple  endoscopic  operation  that  can  be  done  under  local  anes- 
thesia and  that  will  cure  almost  every  case  of  laryngeal  stenosis 
due  solely  to  abductor  paralysis  if  the  case  is  not  complicated  by 
a  faulty  tracheotomy. 

2.  Ventriculocordectomy  is  indicated  in  cases  of  stenosis  result- 
ing from  a  hopelessly  paralyzed  larynx. 

3.  This  or  any  other  form  of  operative  clearing  of  the  airway  is 
contraindicated  in  the  first  six  months  of  abductor  laryngeal  paraly- 
sis.    In  most  cases  it  is"  wise  to  wait  a  year. 

4.  The  best  means  of  affording  relief  of  dyspnea  and  safety  of 
the  patient  during  this  waiting  period  is  by  prompt  low  tracheot- 
omy. High  tracheotomy  is  the  cause  of  more  cases  of  cicatrical 
laryngeal  stenosis  than  any  other  one  thing.  With  a  low  tracheot- 
omy, a  pair  of  proper  cannulae  and  a  daily  toilet  of  the  fistala 
there   is   nothing  lost   by   waiting. 

5.  Out  of  18  cases  ventriculocordectomized  the  7  that  were  un- 
complicated by  cicatricial  stenosis  were  afforded  by  this  procedure 
alone  satisfactory  relief  of  dyspnea.  One  required  divulsion  in 
addition. 

6.  The  chief  functions  of  the  larynx  are  phonetic,  protective  and 
expectorative.  Considered  in  the  light  of  the  degree  of  preserva- 
tion of  these  functions,  ventriculocordectomy,  I  venture  to  think, 
not  only  surpasses  any  previously  devised  operation,  but  is  simply 
ideal  for  those  cases  in  which  neural  and  muscular  atrophy  has 
rendered  resumption  of  normal  cordal  motility  hopeless  by  either 
spontaneous  recovery  or  neuroplastic  surgery. 

DISCUSSION. 

Dr.  D.  Bryson  Delavan.  New  York  City:  We  know  that  methods 
similar  to  this  have  been  employed,  not  only  in  the  surgery  of  the 
human  being,  but  in  veterinary  surgery;  and  any  betterment  in  the 
process  and  what  might  be  called  standardization  of  the  treatment 
is  welcome. 

Dr.  Robert  Clyde  Lynch,  New  Orleans,  La.:  I  have  seen  but  two 
or  three  cases  of  this  type  of  paralysis,  but  it  struck  me,  during 
his  description  of  the  reason  for  the  regeneration  of  the  vocal 
cord,  that  in  these  cases  of  infralaryngeal  carcinoma  which  I  have 
operated  on  by  suspension,  and  in  which  I  have  evidently  removed 
a  good  portion  of  the  vocal  process  of  arytenoid  cartilege  and 
muscle,  there  has  been  no  effort  on  the  part  of  nature  to  reform 
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any  portion  of  the  cord  whatever.  I  was  at  a  loss  to  know  why 
this  has  occurred;  since  in  cases  of  thyrotomy,  the  cords  do  re- 
form, or  something  reforms  which  takes  the  place  of  the  vocal 
cords.  That  has  been  noticed  in  the  cases  that  I  have  operated  on 
by  intralaryngeal  resection.  None  of  the  cases  have  shown  any 
disposition  to  renew  the  cord.  The  space  remained  wide  open, 
and  as  if  this  were  rubbed  out  entirely.  Possibly  this  may  add 
something  to  the  theory  of  regeneration  of  the  cord. 

Dr.  Cornelius  G.  Coakley,  New  York  City:  We  have  seen,  in 
this  connection,  in  our  service  at  the  Bellevue  Hospital,  two  or 
three  cases  a  year.  The  only  treatment  that  we  have  been  using 
has  been  that  of  tracheotomy.  Most  of  our  cases  are  those  which 
come  as  the  result  of  central  lesions  or  bulbar  paralyses.  I  should 
like  to  ask  Dr.  Jackson,  first,  whether  he  considers  that  it  is  nec- 
essary, in  long  standing,  slowly  developing  cases  of  bulbar  paraly- 
sis, to  do  the  tracheotomy;  and  second,  how  much  hemorrhage  he 
gets  during  the  operation  on  small  children? 

Dr.  Joseph  B.  Greene,  Ashville,  N.  C.:  I  have  several  patients 
under  observation  at  the  present  time  who  should  have  some 
treatment,  and  I  shall  refer  them  to  Dr.  Jackson. 

Dr.  Henry  L.  Swain,  New  Haven,  Conn.:  I  should  like  to  know 
what  proportion  of  cases  have  to  have  the  double  ventriculocor- 
dectomy,  and  what  vocal  results  Dr.  Jackson  gets — ^what  propor- 
tion of  patients  can  speak  audibly  enough  to  be  understood  in  a 
noisy  place. 

Dr.  Emil  Mayer,  New  York  City:  I  should  like  to  ask  Dr.  Jack- 
son to  let  us  know  what  local  anesthetic  he  uses;  what  is  the 
manner  of  application;  and  the  strength  of  that  particular  local 
anesthetic. 

Dr.  Swain,  New  Haven,  Conn.:  Is  that  forceps  big  enough  for 
a  grown  man?    Will  It  give  space  enough? 

Dr.  Chevalier  Jackson,  Philadelphia,  Pa.  (closing) :  In  these 
cases  of  tabes,  disseminated  sclerosis  and  other  conditions  that  are 
eventually  fatal,  although  not  for  a  long  period  of  years,  it  is  a 
question  for  the  patient  to  decide  as  to  whether  or  not  he  will 
get  along  with  tracheotomy  palliation,  or  whether  he  wants  this 
operation  done.  In  many  of  these  patients  the  paralysis  becomes 
total.  That  is,  the  cord  assumes  a  cadaveric  position  in  the  first 
cord  before  the  other  becomes  paralyzed.  In  that  case,  where  one 
cord  becomes  cadaveric  before  the  other  one,  the  patient  has  a 
chink  large  enough  to  get  along  with.  When  the  second  cord  be- 
comes paralyzed,  he  does  not  asphyxiate  because  the  other  cord 
is  in  the  cadaveric  position. 

In  regard  to  the  matter  of  the  voice,  the  patients  must  be  told 
that  the  voice  will  be  reduced  to  a  whisper  for  quite  a  number  of 
months.  Then  it  will  be  a  stage  whisper,  and  later  they  will 
phonate;  and  in  a  year  or  so,  they  will  have  a  voice  that  can  be 
heard  across  the  room.  It  is  a  deep,  rough  voice,  without  modula- 
tion; but  abundantly  loud  for  all  ordinary  purposes.  It  is  par- 
ticularly to  the  goitrous  cases  that  the  operation  is  adapted.  Their 
expectation  of  life  is  longer  than  in  other  cases.  In  tabes  and 
disseminated  sclerosis,  it  is  not  so  long;  although  many  survive 
for  years. 
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With  regard  to  Dr.  Swain's  question  about  the  necessity  of  doing 
a  double  operation,  after  maliing  a  section  on  one  side,  usually 
about  a  month  elapses  before  I  do  the  second  cord.  If  the  pa- 
tient should  feel  that  he  has  plenty  of  air  to  get  along  with,  the 
second  cord  may  not  need  operation;  but  I  should  not  feel  justified 
in  abandoning  the  tracheotomy  canula  in  that  case. 

Regarding  the  name  of  the  operation,  the  floor  of  the  ventricle 
is  excised;  and  that  is  why  I  use  the  term  ventroculocordectomy, 
faulty  though  it  may  seem. 

With  regard  to  Dr.  Mayer's  question  about  the  anesthetic,  twenty 
percent  cocaine  was  sufficient  in  most  cases.  Most  of  the  patients 
were  adults;  but  one  was  a  child,  in  whom  no  anesthetic,  local 
or  general,  was  needed. 

Dr.  Coakley.  My  questions  were  not  answered.  Is  preliminary 
tracheotomy   necessary?     Has   there   been   much   hemorrhage? 

Dr.  Jackson:  With  regard  to  preliminary  tracheotomy,  in  the 
cases  of  bilateral  paralysis  in  which  one  cord  had  become  cadaveric, 
the  patients  will  get  along  without  tracheotomy;  but  I  always  feel 
that  it  is  better  to  tracheotomize  both,  rather  than  to  wait  a  year 
to  see  if  movement  will  be  recovered.  If  no  motility  appears 
within  a  year,  abduction  will  never  come  back.  Ventriculocordec- 
tomy  is  indicated.  Regarding  the  hemorrhage,  it  is  extremely 
insignificant,  or  very  slight  in  amount.  Probably  the  pinching  of 
the  forceps  pinches  off  the  blood  vessels  and  prevents  the  hem- 
orrhage. 

Papilloma    of    the    Larynx    in    Children,    With    the    Report    of    an 

Unusual  Case. 

By  O.  A.  M.  McKimmie,  M.  D., 

Washington.  D.  C. 

In  carrying  out  the  review  of  the  literature  on  this  subject,  I 
have  been  impressed  with  the  following  facts:  That  our  knowledge 
of  the  causation  of  papilloma  has  not  increased;  that  nearly  all 
writers  during  this  period  state  their  conviction  that  removal  by 
use  of  the  direct  laryngoscope  is  the  preferable  method  if  removal, 
seems  best. 

The  youngest  children  operated  by  the  direct  method  were  one 
17  months  old  and  one  of  18  months.  No  operative  method  seems 
to  have  been  entirely  satisfactory — operative  measures  having  to 
be  repeated  in  most  cases.  Numerous  cases  of  spontaneous  cure, 
that  is,  disappearance  without  actual  removal  of  the  papillomata 
themselves,  have  been  reported. 

The  following  case  is  illustrative  with  a  history  of  increasing 
hoarseness  and  difTicult  breathing  for  the  preceding  six  months. 
She  was  evidently  suffering  marked  laryngeal  obstruction.  Laryn- 
geal view  was  very  difficult  to  obtain,  but  finally  a  granular  mass 
which  filled  the  entrance  except  for  a  very  small  chink  posteriorly 
presented.  The  child  was  ordered  taken  to  the  hospital  and  the 
consent  of  the  parents  gotten  to  do  a  tracheotomy  whenever  I 
deemed  it  necessary.  The  next  day,  as  her  breathing  was  getting 
steadily  worse.  I  did  a  low  tracheotomy,  a  few  whiffs  of  ether  being 
used.  Operation  was  without  incident,  although  the  neck  was 
extremely  short,  the  patient  being  very  small  for  her  age.     At  the 
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end  of  one  week  I  opened  the  larynx  and  thoroughly  removed  the 
masses  of  papilloma  which  practically  filled  the  box  of  the  larynx 
below  the  cords  and  extended  also  above  them. 

The  patient  was  discharged  at  the  end  of  the  twenty-fifth  day 
without  the  tube  and  with  the  laryngotomy  wound  healed.  During 
the  following  five  mouths  she  was  perfectly  well,  with  perfect  com- 
iort  in  breathing  and  with  perfectly  clear  voice.  During  Decem- 
ber, 1915,  6  months  later,  she  suffered  an  attack  of  grippe,  which 
seems  to  have  been  the  starting  point  of  a  recurrence  of  her 
papiliomata.  which  necessitated  her  readmission  to  the  hospital  on 
January  8,  191G,  at  11:45  P.  M.  Immediate  tracheotomy  was  done, 
followed  one  week  later  by  laryngotomy.  The  following  152  days 
were  spent  in  the  hospital,  the  tube  being  worn  continuously  so 
that  rest  of  the  larynx  for  respiratory  purposes  would  give  the 
greatest  chance  of  allowing  the  process  to  run  its  -course  without 
reinfection,  if  we  may  use  such  a  term.  After  this  the  mother,  who 
had  become  quite  an  expert  in  the  care  of  the  tube,  looked  after 
the  patient  at  home  and  brought  her  to  see  me  about  once  a  week. 
I  was  confirmed  in  my  idea  of  letting  the  patient  wear  the  tube 
for  an  indefinite  period  by  finding  some  three  months  after  dis- 
charge from  the  hospital  that  there  were  small  papillomatous 
masses  on  both  posterior  pillars  of  the  pharynx,  which  later  dis- 
appeared spontaneously.  Phonation  with  the  tube  stopped,  after 
removal  of  the  inner  tube,  was  clear  but  weak,  but  the  child  was 
afraid  to  have  the  inner  tube  out  for  more  than  a  couple  of  minutes 
at  a  time.  She  wore  the  tube  continuously  for  two  years  and  o)ie- 
half  and  I  was  about  ready  to  dispense  with  it  and  close  the 
tracheal  opening,  but  did  not  have  the  opportunity,  as  she  died  of 
influenzapneumoma  during  an  epidemic.  The  microscopist  re- 
ported the  masses  removed  as  papilloma. 

Notwithstanding  the  increasing  facility  and  certainty  with  which 
laryngologists  use  the  direct  laryngoscope  for  the  removal  of 
growths  in  the  larynx,  and  the  numerous  reports  of  its  use  in  very 
young  children.  I  am  still  quite  firmly  convinced  that  its  use,  with- 
out preliminary  tracheotomy  in  children  under  four  years  of  age, 
is  not  justified  and  that  in  very  small  children  tracheotomy,  fol- 
lowed by  opening  the  larynx,  is  preferable,  because  this  operation, 
when  carefully  done,  permits  absolutely  perfect  access  to  every 
portion  of  the  organ  and  more  perfect  removal  without  undue 
traumatism  of  every  particle  of  growth.  As  a  matter  of  fact,  I  do 
not  believe  it  is  always  possible  to  get  a  larynx  perfectly  cleared 
out  by  the  direct  method,  even  in  adults,  and  with  suspension.  The 
various  drugs  applied  locally  by  sprays,  inhalation  or  otherwise  in 
adult  cases,  with  the  idea  of  dehydration,  limiting  the  blood  supply 
of  the  growths  or  causing  change  in  their  structure,  have  in  the 
main  been  unsuccessful,  and  to  my  mind  are  not  applicable  in 
small  children.  Radium  and  X-ray  exposures  have  been  used  and 
a  few  good  results  therefrom  have  been  reported. 

Cases  are  reported  of  cure  by  removal  followed  by  fulguration 
repeated  at  intervals. 

I  would  make  two  classes  of  laryngeal  papiliomata  in  children. 
First,  those  in  which  no  marked  obstruction  to  breathing  exists 
and  in  which  the  patients  are  in  good  general  condition;    and  sec- 
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ond,  those  in  which  there  is  progressive  difficult  respiration.  In 
the  first  class,  we  may  temporize  in  the  hope  of  spontaneous  cure, 
which  has  been  reported  by  a  number  of  observers,  supplement- 
ing our  waiting  by  such  measures  directed  to  the  general  health  as 
may  seem  advisable.     In  the  second  class  we  must  consider: 

1.  Removal  of  growths  by  the  direct  method  without  preliminary 
tracheotomy. 

2.  Simple  tracheotomy,  relying  on  laryngeal  rests  to  bring  about 
a  cure. 

3.  Tracheotomy  followed  by  direct  laryngoscopic  removal  of  the 
growths;    and 

4.  Preliminary  tracheotomy,  followed  later  by  laryngotomy. 

If  our  knowledge  of  the  causation  of  papilloma  in  the  larynx  were 
greater  we  would  be  in  position  to  supplement  our  operative  pro- 
cedures by  means  to  prevent  the  recurrence;  but  unfortunately 
every  theory  of  causation  seems  to  have  been  controverted  by 
reported  cases  in  which  the  assumed  causative  factors  were  lacking. 

DISCUSSION. 

Dr.  J.  Payson  Clark,  Boston,  Mass.:  I  still  adhere  to  my  position, 
which  I  have  stated  several  times,  in  regard  to  the  treatment  of 
these  cases;  that  no  treatment  should  be  undertaken  that  in  any 
way  will  cause  permanent  injury  to  the  larynx  or  leave  a  scar. 
Papillomata,  as  you  all  know,  resemble  histologically  a  dermal 
wart,  the  ordinary  wart;  and  there  is  some  activity  of  cellular 
growth  at  a  certain  period  in  the  life  of  a  child,  which  makes  these 
growths  very  persistent.  During  that  period  removal  by  any 
method  is  not  going  to  be  successful.  I  believe  in  a  preliminary 
tracheotomy  in  all  cases  in  young  children,  owing  to  the  size  of 
the  larynx,  and  owing  to  the  danger  of  rapid  growth  and  of  obstruc- 
tion of  the  larynx  following.  After  doing  a  tracheotomy,  I  believe 
in  giving  the  larynx  a  period  of  rest.  Like  an  ordinary  dermal 
wart,  a  laryngeal  papilloma  will  often  disappear. 

Dr.  George  L.  Richards,  Fall  River.  Mass.:  I  had  a  patient,  a 
girl  of  twelve,  who  came  to  see  me  because  a  physician  had  ad- 
vised laryngotomy.  She  had  difficulty  in  breathing  and  was  abso- 
lutely hoarse.  On  both  cords  were  masses  of  papilloma.  After 
taking  the  time  to  train  the  child  so  that  she  would  submit  to 
having  an  applicator  carried  into  the  larynx,  removed  the  papil- 
loma. Then  for  a  period  of  only  a  month  the  next  year,  I  made 
applications  of  alcohol  directly  to  the  cords.  I  saw  that  child  over 
a  period  of  five  years,  from  once  to  twice  a  year.  She  has  now 
disappeared  from  view.  When  I  last  saw  her,  she  was  eighteen 
years  old,  and  there  never  was  any  recurrence.  She  was  saved  any 
operation.     She  did  not  have  a  tracheotomy. 

Dr.  D.  Crosby  Greene.  Jr.,  Boston,  Mass.:  I  have  had  an  expe- 
rience with  a  patient  with  papilloma,  upon  whom  I  operated  once 
or  twice  by  the  direct  method,  which  I  think  has  a  bearing  on  the 
subject  of  this  paper.  After  I  had  operated  upon  the  child  two  or 
three  times,  his  mother  took  him  to  another  surgeon  who  operated 
upon  him  by  thyrotoray  and  thoroughly  cleaned  out  the  larynx. 
Subsequently,  within  a  year,  I  saw  this  patient  with  his  larynx  full 
of   papilloma.     Such   an   experience,   it   seems   to   me,   is   sufficient 
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reason  for  not  resorting  to  such  a  radical  procedure  as  laryngotomy 
in  these  cases.  If  the  growth  tends  to  recur,  even  after  radical 
operation,  it  seems  to  me  that  we  are  not  justified  in  using  the 
more  radical  procedure. 

Dr.  Henry  L.  Swain,  New  Haven,  Conn.:  I  had  a  case  that  re- 
curred, in  an  adult,  and  when  I  was  just  learning  to  do  direct  laryn- 
goscopy. I  took  off  the  next  two  or  three  with  the  direct  method, 
and  had  a  return  of  four  or  five  small  papillomas  in  various  parts 
of  the  larynx.  The  young  woman  became  pregnant,  and  could  not 
come  to  the  oiTice;  and  I  suggested  that  a  spray  of  alcohol  in  the 
larynx  might  be  -carried  out  by  her  family  physician.  It  was  done, 
and  four  or  five  papillomas  in  various  parts  of  the  larynx  receded 
under  this  treatment,  and  had  disappeared  entirely  by  the  time  she 
was  able  to  come  to  me  again,  with  only  the  original  growth  remain- 
ing on  the  vocal  cord.  That  I  removed  with  direct  laryngoscopy 
and  followed  this  up  with  alcohol  for  some  time  with  no  recurrence. 

Dr.  Robert  Clyde  Lynch,  New  Orleans,  La.:  Just  as  much  as  I 
was  in  favor  of  the  removal  of  papilloma  by  dissection  some  years 
ago,  thinking  that  I  had  a  cure  for  this  condition,  I  am  now  op- 
posed to  it.  The  first  fourteen  cases  that  I  had  and  operated  on 
were  relieved  at  the  one  sitting,  and  I  have  never  been  able  to 
duplicate  that  result  since.  My  experience  covers  ninety  cases  at 
the  present  time.  I  have  reason  to  speak  that  way.  I  believe  now 
that  any  cutting  operation  is  likely  to  be>  followed  by  recurrence 
of  the  papilloma.  That  is  almost  certain  in  my  experience;  not 
only  that;  it  seems  to  be  followed  by  a  type  of  papilloma  that 
indurates  below  the  level  at  which  the  tumor  originally  grew.  There- 
fore, the  deeper  the  tissue,  the  harder  it  is  to  combat  it  surgically 
ever  afterwards.  It  is  for  that  reason  that  thyrotomy  or  any  type 
of  operation  except  that  described  by  Dr.  Jackson  this  morning  is 
not  indicated.  The  best  results  that  I  had  have  been  by  drying 
the  surface  with  alcohol  and  ether,  and  using  either  fulguration  or 
the  actual  cautery.  For  a  time,  I  thought  that  fulguration  was 
the  better  of  these  two  means;  but  now  I  am  leaning  towards  the 
use  of  the  actual  cautery,  applied  practically  in  the  same  way  as 
in  laryngeal  tuberculosis.  The  performance  of  a  tracheotomy  early 
in  those  cases,  in  which  it  is  not  absolutely  essential  for  breathing, 
is  to  be  looked  on  with  fear  and  trembling;  because  the  papilloma 
masses  will  automatically  grasp  themselves  around  the  raw  sur- 
faces and  at  the  distal  end  of  the  tube,  and  you  will  plant  papil- 
loma that  did  not  exist  into  the  trachea.  You  not  only  have  laryn- 
geal papilloma,  but  also  tracheal  papilloma  to  deal  with,  which 
increases  the  difficulty  of  the  case.  In  practically  every  case  of 
papilloma  that  I  have  seen  there  seemed  to  be  the  psychological 
moment  for  its  disappearance.  In  other  words,  I  have  operated  on 
cases  any  number  of  times.  The  greatest  number  of  operations 
on  any  one  patient  was  forty-two.  "We  operated  on  one  little  pa- 
tient forty-two  times,  which  is  an  evidence  of  the  inefficiency  of 
type  of  surgery  that  we  can  use — and  in  some  of  these  patients  we 
had  removed  the  papillomatous  mass  completely,  apparently  at  the 
time,  and  expected  the  usual  recurrence  within  a  month  or  six 
weeks,  and  for  some  reason  or  other,  there  would  be  a  cessation  of 
the  return  of  the  growth.     There  apparently  v.as  no  difference  in 
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the  look  of  the  tissue,  from  a  pathologic  or  physiologic  stand- 
point, at  the  time  of  operation;  yet  in  some  of  the  cases,  there 
would  be  no  recurrence;  and  I  have  never  been  able  to  tell,  at  the 
time  of  the  sitting,  whether  this  would  be  the  last  time  to  operate 
on  the  patient  or  not.  That  is  one  of  the  peculiar  phases  of  the 
situation. 

Dr.  D.  Bryson  Delavan,  New  York  City:  In  the  small,  well- 
defined,  slowly  growing,  warty  papillomata  of  the  larynx,  the  use 
of  alcohol,  as  suggested  to  me  about  twenty  years  ago  by  the 
late  Dr.  Charles  H.  Knight,  will  in  many  cases  effect  a  cure.  In 
certain  other  cases  it  will  retard  the  progress  of  the  growth,  dimin- 
ish its  size,  and  render  its  thorough  removal  more  easy.  But  there 
are  many  papillomata  of  the  more  active  type  upon  which  this 
treatment  has  no  effect.  Also  in  the  case  of  children,  it  has  gen- 
erally been  in  my  hands  entirely  impracticable.  To  be  effective,  the 
alcohol  must  be  as  pure  as  possible,  at  least  95%,  and  the  applica- 
tions, in  the  form  of  spray,  must  be  made  at  least  once  daily,  the 
spray  being  driven  well  into  the  interior  of  the  larynx.  This  the 
patient  can  be  taught  to  do  for  himself,  in  order  to  secure  the 
necessary  frequency  and  regularity  of  treatment.  In  some  cases 
a  solution  of  sulphate  of  zinc,  two  or  three  grains  to  the  ounce, 
makes  an  excellent  substitute  for  the  less  agreeable  spray  of 
alcohol.  In  suitable  cases  the  value  of  this  method  of  treatment 
has  been  amply  proved. 

Dr.  Oscar  A.  M.  McKimmie,  Washington,  D.  C.  (closing) :  Since 
I  recorded  this  case,  I  have  not  seen  a  case  of  papilloma  in  either 
a  child  or  an  adult.  In  so  small  a  child,  I  should  probably  do  again 
what  I  did  ia  this  case,  because  I  believe  that  even  the  method 
suggested  by  Dr.  Jackson  this  morning,  of  removing  by  forceps, 
offers  as  much  chance  of  spreading  the  papilloma  as  laryngotomy. 
The  latter,  in  the  hands  of  the  average  laiyngologist,  I  consider 
to  be  a  safer  operation.  If  I  had  a  child  over  four  years  old,  I 
should  attempt  removal  by  the  indirect  method,  because  I  was 
brought  up  on  that,  and  use  it  more  skillfully  than  the  direct 
method.  If  I  had  a  smaller  child,  I  should  probably  do  a  prelimi- 
nary tracheotomy,  and  remove  the  growth  by  subsequent  laryn- 
gotomy. 

Presentation  of  Patients,  Instruments  and  Reports. 

Dr.  Delavan,  New  York  City:  Presented  a  patient  showing  the 
splendid  results  following  external  applications  of  radium.  Dr. 
Delavan  then  asked  the  patient  to  show  the  character  of  the  voice 
as  to  the  length  of  treatments. 

Patient:  I  had  two  hours  for  the  first  time,  and  four  and  a 
half  hours  on  each  side.  They  were  crossfired  and  the  next  time 
I  had  one  hour  and  fifty  minutes  on  each  side.  The  third  time  I 
had  tv.'o  hours.  My  voice,  as  you  hear,  is  coming  back.  I  really 
ihink  that  it  is  getting  better  each  day. 

DISCUSSION. 

(Dr.  Delavan's  patient.) 

Dr.  Chevalier  Jackson,  Philadelphia,  Pa.:  I  feel  so  enthusiastic 
over  the  results  in  this  case,  that  I  should  like  to  say  a  word. 
After  not  so  many  weeks  of  perfectly  painless  treatment,  she  came 
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in  with  all  the  enormous  masses  that  had  occupied  the  place  of  the 
ventricular  bands  simply  melted  away.  It  approached  ideal  medi- 
cine in  a  way  which  we  practically  never  see.  It  looked  as  if  that 
was  one  of  those  sad  cases  of  inoperable  malignancy.  It  is  one  of 
the  most  brilliant  cures  that  I  have  ever  seen,  and  I  was  so  enthu- 
siastic that  I  made  these  drawings. 

Dr.  Chevalier  Jackson  then  presented  a  little  girl  who  had  masses 
of  papillomatous  growths  removed  with  the  crushing  forceps.  Her 
speech  was  clear  and  there  had  been  no  recurrence. 

General   Measures  in  the  Treatment  of  Laryngeal  Tuberculosis. 

By  Lawrason  Brown,  M.  D., 

Saranac  Lake,  N.  Y. 

While  tuberculous  laryngitis  is  rare  in  children  and  more  often 
found  at  autopsy,  it  occurs  in  about  25%  or  more  of  adults  with 
pulmonary  tuberculosis,  slightly  more  in  men  than  in  women,  and 
next  to  tuberculosis,  enteritis  and  colitis  is  the  most  frequent 
complication  of  pulmonary  tuberculosis,  due  most  likely  to  direct 
iulection  of  the  part  by  the  sputum.  Laryngeal  tuberculosis  is 
rarely,  if  ever,  a  primary  disease,  a  statement  with  which  I  am 
sure  many  of  you  will  agree. 

One  vital  essential  in  the  treatment  of  tuberculosis  has  become, 
if  I  may  so  express  it,  part  of  us.  I  refer  to  rest.  We  put  the 
patient  on  silence  and  give  the  larynx  absolute  rest,  except  for 
such  movement  as  occurs  in  breathing,  swallowing  and  coughing. 
We  forbid  whispering,  whistling  and  every  other  use  of  the  larynx. 
The  results  from  this  absolute  rest  are  just  as  striking  as  they  are 
in  the  case  of  tuberculosis  of  the  knee,  of  the  hip,  of  the  spine,  or 
indeed  of  any  other  organ  that  can  be  given  nearly  100%  functional 
rest.  Absolute  rest  of  the  larynx  can  probably  be  most  nearly  at- 
tained by  performing  tracheotomy  and  the  use  of  the  tube. 
Chevalier  Jackson  has  reported  three  cases  of  laryngeal  tubercu- 
losis, supposed  to  be  primary,  who  wore  tracheotomy  tubes  and 
got  better.  In  the  vast  majority  of  cases  such  radical  measures 
are  not  necessary.  How  long  such  absolute  rest  should  continue 
must  depend  upon  how  the  lesion  progresses.  Lip  whispering, 
then  ordinary  whispering,  next  an  occasional  sentence  in  speaking 
tones,  is  the  method  of  progression,  but  singing,  shouting,  public 
speaking  should  be  avoided  for  some  months  after  recovery.  Per- 
sonally, I  go  further  in  the  rest  treatment  and  do  not  hesitate  to 
put  my  patients  to  bed  for  six  weeks,  with  wide  open  windows,  or 
better  still,  upon  a  porch  during  the  day  and  in  a  v^ell  ventilated 
room  at  night.  I  do  this  for  the  following  reasons:  Pulmonary 
tuberculosis  is  usually  present  and  partial  rest  of  the  lung  as  much 
as  is  possible,  is  thus  effected.  Cough,  which  may  injure  the  larynx 
when  excessive,  is  better  controlled  by  rest  in  bed  than  by  any 
other  means,  for  reduction  of  the  number  of  respirations  means 
lessened  irritation  of  the  irritable  lungs,  consequently  lessened 
secretion,  and  in  turn  lessened  cough,  and  so  less  sputum  flowing 
over  the  lar>'nx. 

Recovery  from  laryngeal  tuberculosis  depends  in  most  instances 
largely  upon  the  condition  of  the  pulmonary  tuberculosis.  With 
advancing  pulmonary  disease,  fever  and  poor  nutrition,  it  is  diffi- 
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cult  to  promote  healing  in  a  tuberculous  larynx,  but  I  have  seen  it 
done  with  the  aid  of  the  electrocautery.  Few  laryngologists  still 
seemed  to  hold  to  the  idea  that  local  treatment  was  the  important 
thing.  In  regard  to  local  treatment,  I  feel  that  the  laryngeal 
dropper,  devised  by  Dr.  Yankauer  of  New  York,  is  not  yet  widely 
enough  known  and  used,  for  I  can  now  recall  only  one  or  two 
patients  who  have  come  to  me  with  laryngeal  tuberculosis  who 
had  ever  previously  employed  it. 

To  produce  rest  and  to  facilitate  swallowing,  freedom  from  or 
lessening  of  pain  is  necessary.  I  have  tried  injection  of  alcohol 
into  the  superior  laryngeal  nerve  with  some  success,  but  the  re- 
spites have  never  been  long.  The  insufflation  of  anethesin  or 
orthoform  has  been  helpful.  In  these  cases  the  laryngeal  dropper 
has  proved  a  godsend.  Before  the  application  of  drugs  I  have  the 
patient  thoroughly  rinse  or  wash  out  his  larynx  with  physiologic 
salt  solution.  Menthol  (1%)  in  oil  is  an  excellent  application  to 
begin  the  method  upon,  for  if  the  patient  swallows  it,  no  harm  is 
done.  Then,  stronger  solutions  of  menthol,  emulsions  of  anesthe- 
sin,  or  what  I  have  found  is  best  of  all,  Freudenthal's  emulsion  of 
orthoform  and  menthol,  can  be  applied  as  necessary.  I  have  by 
these  methods  been  able  to  avoid  largely  cocaine,  with  its  dis- 
agreeable after  results.  In  a  few  cases  I  have  not  hesitated  to 
use  morphin  hypodermically  when  necessary.  More  recently  I 
have  been  interested  in  the  use  of  a  thin  solution  of  gelatin  sug- 
gested by  Mr.  Petroff  from  his  studies  in  physical  chemistry.  He 
afterwards  placed  in  our  hands  a  strongly  immune  serum  (sheep 
or  goat).  Spraying  the  larynx  with  these  substances  apparently 
afforded  a  few  patients  marked  relief,  but  in  others  was  of  little 
avail. 

In  conclusion,  I  would  like  to  say  that  about  100,000  persons  die 
from  pulmonary  tuberculosis  in  the  United  States  every  year.  At 
least  40  to  .50  per  cent  of  these  have  some  laryngeal  tuberculosis. 
If  patients  live  on  the  average  about  three  years,  there  must  be 
about  300,000  or  more  patients  in  the  United  States,  of  whom  25  to 
50  per  cent  have  laryngeal  tuberculosis,  in  all  then,  about  100,000 
have  laryngeal  tuberculosis.  Many  of  these  are  people  with  slight 
or  no  means.  Treatment  of  their  throat  condition  must  in  large 
part  devalve  upon  the  medical  men  doing  tuberculosis'  work.  They 
feel  their  shortcomings  and  are  eager  to  turn  to  you  for  help.  But 
when  they  see  a  patient  with  high  fever  dragged  to  a  laryngologic 
dispensary,  which  they  know  is  wrong,  they  realize  that  they 
or  some  one  else  has  erred. 

Climate  in  the  Treatment  of  Laryngeal  Tuberculosis. 

By  Carroll  E.  Edson,  M.  D., 

Denver,  Colo. 

(By  Invitation.) 

Tuberculosis  of  the  larynx  is  practically  always  secondary  to  an 
active  pulmonary  tuberculosis. 

The  extent  and  character  of  the  primary  lesions  usually  deter- 
mine our  choice  of  climate  for  the  patient. 

To  discuss  satisfactorily  how  the  supervention  of  the  laryngeal 
infection   may   modify   this   selection,   we  must   first   have   a   clear 
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understanding  of  the  part  climate  plays  in  the  cure  of  tuberculosis 
of  the  lungs. 

In  my  paper,  as  it  will  be  printed,  I  have  dealt  at  length  with 
this  portion  of  the  subject. 

How  does  climate  especially  help  the  patient  with  laryngeal 
tuberculosis,  and  what  choice  of  meteorologic  components  is 
desirable  in  his  case? 

Tuberculosis  of  the  larynx  responds  only  in  a  general  way  and 
to  a  slight  degree  to  the  increased  vitality  induced  by  outdoor  life 
and  to  general  nutrition.  The  local  laryngeal  lesion  is  less  directly 
affected  by  these  factors  than  is  pulmonary  tubercle.  Its  arrest 
is  more  dependent  on  the  third  member  of  the  physiologic  triad, 
rest. 

Under  the  establishment  and  maintenance  of  complete  rest  the 
prognosis  of  laryngeal  tuberculosis  is  much  better  than  commonly 
believed.  This  complete  rest,  incomparably  the  most  important 
part  of  the  treatment  we  can  bring  to  bear,  is  curiously  difficult 
to  secure. 

The  first,  the  most  effective  means  to  this  end,  the  hardest  to 
obtain,  is  silence;   the  absolute  avoidance  of  all  phonation. 

Next  in  value  to  silence  in  securing  the  fullest  rest  to  the  larynx 
is  the  abolition,  reduction  or  control  of  cough  from  whatever 
source  it  arises. 

The  cough  of  infraglottic  origin  rising  from  the  pulmonary  dis- 
ease will  lessen  with  the  improvement  in  that  lesion.  Climate,  as 
I  showed,  is  a  valuable  aid  in  securing  that  arrest  and  often  gives 
surprisingly  prompt  results  in  diminishing  the  cough. 

The  local  laryngeal  irritation,  most  soothed  by  rest,  may  occasion- 
ally need  local  sedative  applications.  It  is,  however,  to  a  consid- 
erable degree  affected  by  atmospheric  conditions  presently  to  be 
mentioned,  the  control  of  which  may  greatly  assuage  the  patient's 
discomfort. 

The  supralaryngeal  cough  caused  by  nasal  and  especially  pharyn- 
geal trouble  is  a  factor  of  great  importance  in  its  wear  upon  the 
patient.  FYom  my  observations  it  is  not  sufficiently  appreciated  or 
given  enough  detailed  care.  Even  in  purely  pulmonary  tubercu- 
losis no  small  fraction  of  the  most  annoying  cough  is  alleviated 
by  proper  and  painstaking  care  of  the  catarrhal  or  obstructive 
congestion  of  the  upper  respiratory  area. 

In  laryngeal  tuberculosis  the  cough  from  these  sources  is  espe- 
cially harmful,  for  it  remains  always  a  nonproductive,  unnecessary 
cough  of  purely  mechanical  violence. 

Now  it  is  in  helping  control  and  lessening  the  cough  arising  from 
the  nose,  pharynx  and  glottis  that  certain  climatic  factors  play  a 
definite  and  direct  part.  So  important  and  so  readily  demonstrated  is 
this  role  that  the  presence  of  a  tubercular  laryngeal  lesion  calls  for 
especial  consideration  of  them  in  the  choice  of  climate.  The  later 
development  of  a  laryngeal  tuberculosis  may  for  the  first  time  make 
a  change  of  climate  advisable. 

A  patient  with  laryngeal  tuberculosis  does  not  endure  well  ex- 
tremes of  heat  or  cold.  Such  patients  are  prone  to  loss  of  appe- 
tite and  poor  nutritional  balance,  even  before  any  pain  or  swallow- 
ing has  occurred.     This  early  loss  of  weight,   and  the  frequently 


1086  FORTY-THIRD  ANNUAL  CONGRIiSS  OF  THE  A.  L.  A. 

accompanying  anemia  is  out  of  proportion  to  the  added  amount  of 
tubercular  disease.  I  believe  it  is  the  result  of  anxiety,  discourage- 
ment and  fear  born  of  the  knowledge  and  constant  evidence  of  the 
new  complication.  Consequently  any  added  cause  for  poor  appetite 
and  assimilation,  such  as  heat  or  humid  weather,  is  to  be  avoided. 

Equally  do  such  patients  suffer  from  great  cold,  especially  at 
night,  and  the  irritation  from  breathing  very  cold  air  may  excite 
so  much  cough  as  to  prevent  sleeping  out.  Thus  one  of  the  most 
valuable  opportunities  for  combining  fresh  air  and  rest  will  be  lost. 
Even  though  the  daytime  cold  is  modified  by  bright  sunshine,  very 
cold  nights,  or  too  Avide  a  diurnal  range  in  temperature,  are  to  be 
avoided.  For  these  reasons  it  may  be  advisable  for  a  patient  who 
can  afford  it  to  make  a  winter  sojourn  in  a  more  southern,  warmer 
station  and  change  to  a  cooler,  more  bracing  region  in  the  summer 
months. 

Abrupt  or  marked  change  in  the  temperature  of  the  respired  air 
readily  induces  cough  as  we  well  know.  Climates  characterized  by 
such  sudden  or  frequent  changes  are  to  be  avoided. 

Damp  air,  especially  if  at  all  cold  or  in  motion,  is  an  immediate 
excitant  of  cough  to  an  inflamed  larynx  or  sensitive  rhinopharynx. 
Therefore,  the  patient  will  benefit  most  if  sent  to  a  mild,  equable 
climate  with  a  dry  air,  low  relative  humidity  and  long  periods 
without  wet  weather. 

Strong  winds  and  dusty  air  are  sedulously  to  be  avoided.  Fre- 
quently in  the  same  region  of  generally  similar  climatic  conditions 
one  locality  will  have  a  topography  giving  shelter  from  the  prevail- 
ing wind,  it  will  be  thus  entirely  suitable,  while  a  station  near  at 
hand,  not  so  protected  is  undesirable.  Such  local  details  are  im- 
portant to  consider  even  after  the  general  problem  has  been  set- 
tled. Indeed,  the  whole  success  in  the  cure  of  laryngeal  tubercu- 
losis is  a  matter  of  appreciation  of  and  attention  to  detail. 

In  this  connection,  may  I  add  a  word,  even  if  it  seem  a  criti- 
cism? Too  often  we  see  patients  sent  long  distance  from  home  at 
a  sacrificing  cost  to  gain  the  advantage  of  a  better  climate  for 
living  out  of  doors  who,  because  of  a  laryngeal  lesion,  take  frequent 
or  even  daily  trips  to  the  physician's  office.  There  they  sit  in  a 
crowded,  often  poorly  ventilated  room,  waiting  their  turn  for  local 
applications.  This  travel  and  waiting  is  undertaken  frequently 
when  the  exertion  involved  or  the  presence  of  fever  should  forbid 
such  conduct.  Any  febrile  patient  with  laryngeal  lesions  needing 
regular  local  treatment  should  be  treated  at  his  residence.  If  the 
laryngologist  cannot  give  the  time  for  such  visits,  the  patient  will 
be  best  placed  in  a  sanatorium,  where  the  means  for  local  care 
are  at  hand  and  where  he  does  not  have  to  pass  his  waiting  time 
indoors  rereading  a  last  year's  copy  of  Outdoor  Life. 

These  are  briefly  the  principles  underlying  the  use  of  climate  in 
the  cure  of  laryngeal  tuberculosis. 

There  is  no  specific  climate  for  tuberculosis. 

The  disease  may  heal  in  any  climate. 

Some  climates,  however,  offer  the  patient  an  incomparably  better 
opportunity  to  make  use  of  the  three  requisites  for  cure:  an  out- 
door life,   increased  nutrition,  physiologic  rest. 
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Laryngeal  tuberculosis  does  not  require  a  climate  essentially 
different  from  that  for  pulmonary  disease. 

It  does  benefit,  however,  from  a  little  more  care  in  consideration 
of  a  few  details.  These  are,  equableness,  without  extremes  of  heat 
or  cold,  especially  the  latter;  freedom  from  frequent,  sudden 
changes  in  temperature;  damp  air,  particularly  in  winter,  high 
winds  and  dust. 

A  careful  consideration  of  the  balance  between  the  patient's 
needs,  his  means  and  the  reasonable  advantage  to  be  gained  from 
a  change  in  surroundings  is  necessary  to  avoid  disappointment  or 
disaster.  To  make  a  correct  selection  the  physician  must  under- 
stand the  climatic  characteristics  of  both  the  home  and  the  con- 
templated resort.  He  must  have  an  accurate  knowledge  of  and 
interest  in  meteorologic  statistics  and  be  able  to  interpret  them 
properly  in  terms  of  physiologic  effect  upon  the  patient. 

Further  advance  in  the  best  utilization  of  climate  vrill  come  with 
a  greater  appreciation  of  the  fact  that  the  physical  modalities  of 
temperature,  humidity,  sunlight,  wind  and  barometric  pressure,  are 
real  and  definite  in  their  action.  The  more  complete  our  study  and 
knowledge  of  this  physiologic  response,  which  they  demand  from  a 
patient,  the  better  use  we  shall  be  able  to  make  of  these  climatic 
components  in  the  environment  we  select  for  the  invalids  who 
seek  our  counsel  or  depend  upon  our  care. 

The   Treatment   of   Tuberculous    Laryngitis    by    Suspension    Laryn- 
goscopy. 
By  L.  W.  Dean,  M.  D., 
Iowa  City. 

Using  proper  precautions,  endolaryngeal  operations  may  be  per- 
formed upon  the  tuberculous  larynx  by  suspension  without  detri- 
ment to  a  coexisting  quiescent  pulmonary  condition. 

It  is  quite  impossible  for  me  to  do  as  accurate  work  by  direct 
laryngoscopy  as  by  suspension.  I  have  done  many  more  endo- 
laryngeal operations  by  the  direct  method  than  by  suspension.  I 
cannot  place  my  cautery  or  knife  as  accurately  by  the  former  as  by 
the  latter  method,  neither  can  I  protect  the  larynx  so  well  from  the 
cautery  point. 

Unless  there  is  some  contraindication  to  its  use,  suspension 
.laryngoscopy  is  to  m.e  the  procedure  of  choice  for  endolaryngeal 
operations  on  the  tuberculous  larynx.  The  well  illuminated  larynx  is 
thoroughly  exposed.  Both  hands  of  the  operator  are  free.  He  may 
have  in  one  hand  a  spatula  to  expose  better  or  to  protect  a  certain 
area  in  the  larynx,  and  in  the  other  his  galvanocautery  ponit, 
punch  or  curette.  He  is  at  liberty  to  turn  to  his  instrument  table 
and  select,  if  necessary,  a  different  instrument  without  interfering 
with  his  work.  He  may  take  in  his  left  hand  a  laryngeal  speculum 
and  expose  the  upper  end  of  trachea,  the  anterior  commissure 
or  the  interarytenoid  space,  leaving  his  right  hand  free  for  opera- 
tive work  on  the  part  exposed.  There  is  no  hurry.  The  patient 
who  is  suspended  the  first  time  may  feel  that  he  is  suffocating. 
The  tuberculous  case  is  particularly  favorable  for  suspension.  The 
emaciated  neck  makes  the  procedure  a  very  easy  one. 
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The  work  is  done  under  local  anesthesia.  There  is  no  excuse 
for  loosening  teeth.  I  frequently  attach  the  tooth  clips  to  a  dental 
bridge,  using  a  lead  protector.  There  should  not  be  the  slightest 
danger  of  jaw  fracture.  The  patient  should  be  rapidly  suspended, 
using  every  precaution  for  the  patient's  comfort.  To  get  a  good 
view  it  is  not  necessary  to  separate  the  jaws  widely.  Separating 
the  jaws  too  widely  may  add  to  the  patient's  discomfort.  It  is  not 
always  necessary  or  advisable  to  bring  the  anterior  commissure 
into  view.  It  is  never  necessary  to  raise  the  patient's  head  from 
the  table. 

The  anesthesia:  Morphin,  y^  gr.;  atrophin,  1/120  gr.,  is  given 
twenty  minutes  preceding  the  operation.  Ten  per  cent  cocain  is 
applied  to  the  epiglottis  and  larynx,  using  a  cotton  swab.  The  swab 
is  held  in  contact  with  the  epiglottis  and  cords  until  all  tendency 
to  sagging  disappears. 

Suspension  prevents  hemorrhage  and  edema  by  permitting  of 
exact  incision  and  cauterization  when  operating  in  the  larynx  and 
so  thoroughly  expose  bleeding  points  that  they  may  be  properly 
handled. 

For  amputating  the  epiglottis  suspension  laryngoscopy  is  the 
procedure  of  choice.  Under  local  anesthesia,  using  the  short  Lynch 
tongue  spatula,  the  epiglottis  is  distinctly  exposed.  It  is  grasped 
with  a  tenaculum  forcep  and  using  a  Lynch  knife,  cleanly  severed 
at  its  base.  I  have  not  noted  any  hemorrhage  of  importance  fol- 
lowing this  procedure.     It  requires  but  a  short  time. 

The  decision  as  to  whether  the  operation  is  to  be  performed  by 
direct  laryngoscopy  or  suspension  is  made  by  the  pulmonary  ex- 
pert. He  approves  of  suspension  for  those  cases  who  can  have  the 
endolaryngeal  work  done  in  this  way  without  much  risk  of  a 
reaction.  The  suspension  in  our  hands  gives  the  best  results,  and 
if  it  can  be  used  without  detriment  to  the  patient,  it  is  the  method 
of  choice.  It  is  particularly  desirable  to  suspend  those  cases 
needing  cutting  and  curetting  operations. 

The  frequency  of  suspension  depends  upon  the  needs  of  the 
larynx.  Occasionally  we  have  a  case  when  galvanocautery  is  used 
under  suspension  every  two  weeks.  These  cases  are  usually  ones 
that  are  discharged  from  the  sanitarium  whose  larynges  are 
scarred,  the  result  of  previous  operations  and  the  healing  process, 
and  who  have  returned  for  cauterization  of  suspicious  small  areas 
in  the  larynx. 

The  first  essential  thing  in  treating  laryngeal  tuberculosis  by 
suspension  laryngoscopy  is  to  have  the  patient  under  the  super- 
vision of  a  pulmonary  expert  who  has  authority  to  say  this  patient 
shall  or  shall  not  be  suspended. 

Our  tuberculous  laryngitis  cases  are  divided  into  four  classes  for 
treatment:  First,  those  who  remain  in  bed  and  receive  only  the 
simple  medication;  second,  those  who  may  sit  up  and  have  applied 
to  the  larynx  mild  astringents  and  antiseptics:  third,  those  who 
receive  endolaryngeal  surgical  procedures  by  direct  laryngoscopy; 
and,  lastly,  those  who  are  operated  under  suspension.  The  pul- 
monary expert,  having  before  him  the  laryngologist's  findings,  de- 
cides in  which  class  the  case  belongs. 
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While  suspension  laryngoscopy  seems  to  me  to  be  the  ideal  con- 
dition for  the  performance  of  endolaryngeal  operations  in  cases 
■nith  quiescent  pulmonary  conditions,  it  is  particularly  adapted  to 
the  treatment  of  superficial  tuberculous  ulcerations  of  the  trachea. 
If  these  ulcerations  are  high  up,  using  the  laryngeal  spatula  these 
cases  may  be  readily  cauterized.  If  situated  low  down  in  the 
trachea  a  tracheoscope  may  be  passed  under  suspension  and  proper 
treatment  instituted. 

DISCUSSION. 

Dr.  Joseph  B.  Greene,  Asheville,  N.  C:  Dr.  Edison  has  told  us 
what  we  have  thought  for  a  long  time,  that  climate  has  no  direct 
effect  on  the  larynx  itself,  but  only  affected  it  directly  through  the 
general  health  of  the  patient.  However,  he  has  presented  in  a 
scientific  way  the  influence  ^f  climate  on  the  general  condition  of 
the  patient. 

To  Dr.  Lawrason  Brown  we  are  indebted  for  emphasizing  to  us 
the  importance  of  rest  to  the  voice  in  the  treatment  of  laryngeal 
tuberculosis.  It  seems  to  me,  however,  that  the  general  man  who 
treats  pulmonary  tuberculosis  is  apt  to  pay  too  little  attention  to 
the  laryngeal  condition.  The  treatment  of  the  larynx  is  different 
from  that  of  the  lung  condition  in  that  we  are  unable  to  use  local 
measures  in  one  case,  while  the  larynx  is  easily  accessible  for 
local  applications.  It  seems  to  me,  further,  that  the  treatment  of 
laryngeal  tuberculosis  depends  largely  on  the  stage  of  the  disease, 
and  likewise  upon  the  site  of  the  lesion.  It  is  obvious  that  silence 
which  has  been  so  well  emphasized  could  have  no  effect  on  lesions 
ol'  the  epiglottis  and  could  influence  very  slightly,  if  at  all,  chronic 
infiltrations  in  other  situations  of  the  larynx.  In  ulcerations  of  the 
epiglottis  there  is  no  treatment  to  my  mind  comparable  to  that 
of  epiglottidectomy.  In  many  cases  of  ulceration  and  infiltration 
I  am  in  the  habit  of  using  applications  of  formalin  with  a  great 
deal  of  benefit  to  the  patient.  There  are  certain  cases,  however, 
w^hich  require  the  use  of  electric  cautery.  For  this  treatment  I  am 
in  the  habit  of  using  the  indirect  method,  though  Dr.  Dean  has  told 
us  of  the  advantages  of  suspension  in  these  cases.  In  conclusion, 
I  wish  to  emphasize  the  importance  of  alcohol  injections  into  the 
superior  laryngeal  nerve  for  pain  in  laryngeal  tuberculosis.  The 
method  of  making  this  injection  was  presented  so  clearly  by  Dr. 
Fetterolf  in  a  complete  paper  published  in  the  Annals  of  Otology, 
Rhinology  and  Laryngology,  Ma^ch,  1912,  that  little  difficulty  is 
experienced  in  making  a  successful  injection. 

Dr.  George~B.  Wood,  Philadelphia.  Pa.:  The  only  method  I  have 
found  that  yields  positive  results  in  the  treatment  of  tuberculosis 
is  the  application  of  the  actual  cautery.  As  far  as  the  cure  of  the 
tuberculous  process  is  concerned,  I  do  not  believe  that  lactic  acid 
or  any  other  drug  has  any  influence  in  checking  the  progress  of 
the  disease  except  in  so  far  as  they  cure  and  prevent  secondary 
infections.  The  application  of  drugs,  however,  for  the  purpose  of 
combating  secondary  infection  and  of  protecting  the  larynx  against 
further  inoculation  from  the  pulmonary  sputum  should  be  recog- 
nized as  an  important  part  of  the  treatment.  I  believe  that  the 
cautery   should   supplant   all   bloody   operative   procedures.     There 
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is  a  distinct  danger  in  the  use  of  the  punch  or  other  compressing 
instruments  of  forcing  the  tubercle  bacilli  from  the  local  lesion 
into  the  neighboring  lymphatics,  and  also  the  cut  surface  leaves  an 
open  channel  for  further  infection  from  the  pulmonary  secretions. 
I  have  no  hesitancy  in  asserting  that  the  large  majority  of  early 
cases  of  laryngeal  tuberculosis  can  be  cured  by  the  use  of  the 
actual  cautery,  and  I  have  frequently  seen  the  laryngeal  lesion 
healing  while  the  lungs  were  rapidly  breaking  down.  Of  course, 
in  extensive  lesions  of  the  larynx,  especially  where  the  disease  is 
extrinsic,  and  in  pharyngeal  lesions,  the  prognosis  is  exceedingly 
bad,  no  matter  what  form  of  treatment  is  adopted;  although  I  have 
seen  large  pharyngeal  ulcers  healed  promptly  after  cauterization. 
The  value  of  the  cautery  is  not  that  it  destroys  the  tuberculous 
lesion,  but  lies  in  the  fact  that  it  revitalizes  an  area  which,  be- 
cause of  the  tubercle,  has  been  deprived  of  its  blood  vessels.  In 
a  series  of  experiments  on  guinea  pigs,  I  succeeded  in  producing 
cutaneous  lesions  of  the  abdomen  by  the  use  of  an  attenuated 
tubercle  bacillus.  The  tubercles  that  were  cauterized  always  healed 
promptly  while  the  control  was  progressing.  Histologic  examina- 
tion of  the  cauterized  tubercle  showed  that  within  three  days  the 
eschar  Vv^as  surrounded  by  a  network  of  capillaries  and  was  thrown 
off  by  granulating  tissue  in  about  seven  days,  leaving  a  superficial 
ulcer  which  promptly  healed.  The  rest  of  the  tubercle,  formerly 
free  from  any  evidence  of  blood  vessels,  was  now  permeated  with 
capillaries  and  the  epithelioid  cells  were  rapidly  replaced  by  fibro- 
blasts and  in  a  comparatively  short  space  of  time  no  evidence  of 
active  tuberculosis  could  be  detected  Jn  the  region  of  the  original 
lesion.  From  a  clinical  standpoint,  a  \ery  important  point  in  favor 
of  the  use  of  the  cautery  is  its  comparative  ease  of  application  by 
the  indirect  method.  In  a  large  majority  of  patients,  larjmgeal 
lesions  can  be  cauterized  during  the  ordinary  office  routine  with 
no  more  discomfort  to  the  patient  than  an  ordinary  larj-ngeal 
application. 

Dr.  Robert  Clyde  Lynch,  New  Orleans,  La.:  I  should  like  to 
mention  two  cases  that  have  yielded  very  nicely  to  the  sun's  rays, 
which  were  applied  by  the  patients  themselves,  at  a  time  during 
their  convalescence  when  the  pulmonary  lesion  was  entirely  quiet. 
Suspension  certainly  does  facilitate  the  ease  and  accuracy  of  the 
application  of  the  cautery.  I  think  that  the  greatest  number  of 
cases  of  laryngeal  tuberculosis  that  I  have  seen  at  any  time  were 
those  of  Dr.  Dean;  and  in  many  of  those  cases  it  was  almost  im- 
possible to  tell  that  the  patients  had  been  the  victims  of  previous 
tubercular  ulceration.  Healing,  so  far  as  my  imagination  went, 
was  beyond  expectation.  These  cases  of  laryngeal  tuberculosis, 
as  far  as  my  experience  in  my  own  patients  went,  were  remarkable. 
I  do  not  think  that  Dr.  Dean  said  enough  about  his  routine  treat- 
ment, as  carried  on  in  the  institution  that  he  has  charge  of.  I 
saw  fifty-five  to  sixty  cases  one  afternoon,  in  all  phases  of  ulcera- 
tion of  the  larynx,  and  in  all  phases  of  activity  and  quiescence  of 
the  process  in  the  lung;  and  I  am  sure  that  I  saw  fifteen  that  were 
as  well  as  any  larynx  that  I  have  looked  into  for  some  time.  They 
were  tubercular  patients  in  whom  the  process  had  been  active  and 
the  history  records  were  there  to  show  what  had  gone  on. 
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Dr.  Cornelius  G.  Coakley,  New  York  City:  I  have  divided  the 
subject  of  laryngeal  tuberculosis  into  two  parts:  First,  the  non- 
ulcerative form,  and  second,  the  ulcerative  form.  In  the  nonulcer- 
ative form,  most  of  these  patients  were  able  to  go  away  from  their 
homes;  and  it  is  perfectly  surprising  the  results  that  are  obtained 
by  the  absolute  silence  that  these  patients  are  recommended  to 
employ.  They  come  back  with  larynges  that  are  as  clean  as  any 
normal  larynx.  Then  they  show  on  their  vocal  cords  enormous 
thickening  and  infiltration,  which  in  former  years  I  was  in  the 
habit  of  letting  go  on  to  the  ulcerative  stage,  involving  the  epi- 
glottis. I  now  have  them  treated  in  this  manner;  and  you  would 
not  believe  the  degree  of  absorption  that  results.  In  a  compara- 
tively short  time,  all  these  cases  have  improved  so  far  as  their 
pulmonary  condition  is  concerned.  They  have  come  back  with 
perfect  respiration  and  voice.  In  the  ulcerative  type,  you  do  not 
always  get  such  good  results,  especially  where  the  epiglottis  and 
adenoid  region  are  involved.  All  these  patients  have  great  diffi- 
culty in  sv/allowing,  and  the  greatest  difficulty  is  in  keeping  up 
the  nutrition  of  the  patients.  The  thing  which  in  my  hands  has 
given  the  patients  the  greatest  relief  from  the  difficulty  and  pain 
of  swallowing,  has  been  the  application  of  orthoform,  one  grain; 
iodoform,  one  grain,  and  compound  stearate  of  zinc,  one  grain.  The 
patients  can  be  readily  taught  to  apply  these  themselves  by  taking 
the  powder  blower  and  making  a  blast  and  a  pressure  of  the  bulb 
with  inspiration,  at  the  same  time.  This  will  carry  that  mixture 
over  all  portions  of  the  lower  part  of  the  pharynx,  larynx  and  even 
down  to  the  trachea.  The  first  two  or  three  applications  are  dis- 
agreeable to  the  patient  from  the  cough  produced;  but  in  a  short 
time  the  application  can  be  made  without  producing  any  cough.  I 
believe  that  the  powder  of  compound  stearate  of  zinc  holds  the 
orthoform  and  iodoform  against  these  lesions,  protects  the  ulcer 
from  the  streptococci  that  are  present  and  limits  their  spread. 

We  have  not  had  a  chance  to  do  very  much  treatment  with  sus- 
pension, because  most  of  the  patients  that  do  come  to  us  are  able 
to  be  put  on  sanatorium  treatment,  where,  I  think,  they  do  much 
better  than  at  home.  I  object  to  home  treatment,  because  it  is 
difficult  to  carry  out.  The  family  will  come  in  and  interfere  with 
the  carrying  out  of  the  treatment.  They  cannot  do  this  at  the 
sanatorium.  I 

Dr.  James  E.  Logan,  Kansas  City,  Mo.:  I  have  often  taken 
these  cases  and  put  them  into  the  old-fashioned  prairie  schooner 
and  sent  them  across  the  plain,  and  in  going  across  they  have  found 
the  location  in  which  they  have  improved  most.  Most  of  them 
have  been  improved.  To  my  mind,  the  ideal  treatment  would  be,  if 
you  could  carry  it  out,  to  have  a  patient  with  tuberculous  laryngeal 
ulceration  go  to  the  spot  that  benefits  him,  and  there  receive  the 
suspension  laryngoscopy  after  the  lungs  and  other  conditions  have 
been  improved  sufficiently  to  accept  that  treatment.  That,  to  my 
mind,  would  be  the  ideal  method  of  treating  those  cases;  but  as 
far  as  my  ability  to  benefit  them  at  the  altitude  in  which  I  live 
goes,  I  would  say  that  I  advise  against  their  accepting  treatment 
from  me. 

Dr.  E.  Ross  Faulkner,  New  York  City:     I  call  this  the  irony  of 
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fate,  that  I  have  the  privilege  of  saying  a  few  words  on  the  paper 
read  by  Dr.  Lawrason  Brown.  I  was  his  patient  for  a  year,  and  I 
think  that  it  is  largely  due  to  his  treatment  by  rest  that  I  am  here 
today.  I  know  that  he  believes  in  rest,  for  he  kept  me  in  bed  for 
a  year.  I  had  a  tuberculous  larynx,  and  I  had  to  rest  it  and  not 
talk  at  all  for  three  months.  I  am  afraid  that  I  was  a  sorry  patient. 
Nevertheless,  through  the  fact  that  Dr.  Brown  has  the  faculty  of 
making  his  patients  do  what  he  wants  them  to,  I  would  say  I 
submitted  to  the  treatment.  I  had  numerous  visitors,  and  it  was 
difficult  for  me  to  keep  quiet  all  the  time.  One  thing  he  kept  me 
from,  and  that  is  from  any  one's  attempting  to  touch  my  larynx  by 
means  of  suspension  laryngoscopy.  I  do  not  know  that  I  was  weak 
enough  to  allow  anyone  to  do  that,  anyway.  Regarding  rest,  pa- 
tients may  be  making  progress  and  their  balance  may  be  upset 
by  some  slight  thing.  They  may  do  something  which  in  a  person 
of  ordinary  activity  would  not  be  of  importance,  but  will  start 
them  on  a  downhill  course;  whereas,  otherwise  they  would  have 
been  taking  a  sure  course  towards  recovery. 

Last  September  a  patient  aged  sixty-seven  years  came  to  the 
clinic  with  hoarseness,  which  she  had  had  for  four  months.  She 
had  not  lost  weight.  The  only  thing  seen  was  an  ulcer  on  the 
left  vocal  cord,  with  gradual  infiltration  spreading  from  the  cord. 
I  took  it  for  an  epithelioma.  The  other  men  there  thought  so,  too, 
and  demonstrated  the  case  to  the  students.  We  had  the  Wasser- 
man  test  done  and  the  lungs  examined,  but  did  not  have  an  X-ray 
made.  I  proceeded  to  do  a  thyrotomy.  When  I  opened  the  larynx 
I  found  that  it  did  not  feel  like  an  epithelioma.  I  removed  the 
cord,  and  on  examining  the  specimen,  I  thought  it  was  an  epithe- 
lioma, although  the  base  did  not  appear  indurated,  but  section 
proved  it  to  be  tuberculous.  After  removing  it,  I  closed  the  wound, 
leaving  a  ridge  of  tissue,  which  afterwards  made  a  very  good  cord. 
She  got  quite  a  fair  voice,  and  the  result  was  excellent.  The  old 
lady  went  on  her  way  rejoicing,  and  is  very  well  today. 

Dr.  Emil  Mayer,  New  York  City:  In  my  clinic,  it  was  our  cus- 
tom to  give  every  patient  one  of  the  Yankauer  droppers,  so  that 
he  could  make  these  applications.  This,  which  is  a  simple  appara- 
tus, consists  merely  of  an  elongated  dropper  which  is  held  in  the 
patient's  mouth.  A  little  strip  of  adhesive  is  placed  at  the  distal 
end,  so  that  the  patient  may  know  just  how  far  to  introduce  it. 
Then  you  can  be  sure  that  he  always  has  it  in  far  enough  to  reach 
the  interior  of  the  larynx.  This  invaluable  little  apparatus  is  par- 
ticularly cheap,  and  we  have  to  bear  these  things  in  mind.  We 
cannot  send  ail  these  patients  away.  They  are  not  financially  able 
to  go  any  distance. 

The  value  of  the  galvanocautery  in  these  cases  recalls  a  case 
treated  by  Dr.  Fetterolf.  The  man  made  his  residence  in  New 
York,  and  came  to  me  because  he  has.  in  addition,  a  tuberculous 
ear.  He  had  been  treated  by  Dr.  Fetterolf,  who  had  applied  (by 
the  indirect  method,  of  course)  the  galvanocautery.  It  was  one  of 
the  most  astounding  things  to  see  that  man,  the  epiglottis,  aryte- 
noids and  the  interior  of  whose  larynx,  as  the  result  of  the  con- 
dition that  he  had  had  betore,  were  deeply  involved,  get  a  clear 
voice  and  reach  a  condition  of  restored  health.     On  account  of  re- 
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■current  attacks  of  otitis,  it  became  necessary  for  him  to  see  me 
from  time  to  time,  so  I  have  seen  him  for  a  matter  of  three  years. 
Every  once  in  a  while  I  look  at  his  larynx  to  see  how  things  are; 
and  if  anyone  wants  a  convincing  proof  of  the  value  of  galvano- 
cautery,  all  he  needs  to  do  is  to  see  a  case  of  this  kind,  on  which 
I  must  compliment  Dr.  Fetterolf. 

Dr.  Lee  Wallace  Dean,  Iowa  City,  Iowa  (closing) :  Every  case 
of  laryngeal  tuberculosis  should  be  placed  under  the  care  of  a 
tuberculosis  expert  betore  the  therapeutic  procedure  is  advised. 
The  laryngologist  should  recommend  to  this  expert  on  pulmonary 
tuberculosis  what  in  his  judgment  would  be  the  proper  treatment 
of  the  larynx,  basing  his  opinions  on  his  findings.  The  pulmonary 
expert  should  be  the  one  to  advise  whether  the  treatment  sug- 
gested should  be  carried  out  or  not. 

"Mucocele  of  the  Nasal  Accessory  Sinuses;  Two  Cases  of  Pansinus 

Involvement  With  Recovery  After  Interval  Operations." 

By  Virginius  Dabney,  M.  D., 

Washington,  D.  C. 

The  various  theories  as  to  the  eitology  of  this  affection  are  pre- 
sented: Injury,  congenital  showing  of  the  duct,  and  a  high  devia- 
tion of  the  septum  are  given. 

It  is  essentially  an  affection  of  the  young,  although  the  two 
cases  presented  by  the  writer  were  25  and  62  years  old,  respect- 
ively. 

It  is  not  especially  remarkable  that  the  symptoms  of  mucocele 
should  be  so  seldom  seen  or  felt  until  late.  While  the  affection  is 
principally  that  of  the  frontal  sinus,  similar  conditions  exist  in 
other  sinuses.  So  slowly  and  insidiously  do  mucoceles  develop 
that  no  symptoms  are  noticed  by  the  patient  before  the  tumor 
formation  is  advanced,  or  the  retention  of  a  large  mass  of  mucus 
is  established.  There  is  absence  of  pain.  Pressure  symptoms  are 
most  marked. 

In  the  early  stages  a  diagnosis  of  mucocele  is  practically  im- 
possible. When  further  advanced,  and  there  is  loss  of  visual  power 
with  diminishing  of  the  visual  field,  the  diagnosis  is  more  simple, 
especially  Avhen  the  radiograph  is  employed. 

It  is  not  always  easy  to  differentiate  these  from  malignant  tu- 
mors, and  often  an  examination  of  the  contents  becomes  our  only 
resource.  Empyema  is  more  difficult  to  differentiate  than  any  other 
condition.  The  severity  of  the  symptoms,  pus  in  the  nose,  and 
the  patient's  distress  are  of  help  in  differential  diagnosis. 

The  prognosis  of  mucocele  is  uniformly  good,  and  the  treatment 
radical  operation  with  drainage. 

The  writer  presents  the  histories  of  two  cases  of  this  affection. 

1.  Female,  25;  had  asthma,  nasal  stoppage,  burning,  subject  to 
colds,  and  of  about  six  years'  duration.  Had  had  polyps  removed. 
Pressure  over  the  brow  and  antrum  painful.  Lids  slightly  swollen. 
Killian  operation;  later  a  double  Luc-Caldwell  operation  was  done 
and  the  same  type  of  disease  found  in  the  antra  as  had  existed  in 
the  frontal  sinus.     She  had  lost  her  asthma  and  her  discomfort. 

The  second  case  was  a  woman  62  years  old.     During  thirty  years 
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she  has  had  numerous  operations  for  the  removal  of  polypi  and 
ethmoid  disease.  She  had  asthma,  numbness  over  the  top  of  the 
head,  fullness  in  the  cheeks,  constant  sevepe  headaches.  Exami- 
nation with  the  Roentgen  rays  confirmed  the  diagnosis  of  pansinu- 
sitis. Bilateral  Killian  operation  showing  many  cysts  and  much 
thick,  yellowish,  bloodstreaked  mucus.  Four  months  later  a  bi- 
lateral Luc-Caldwell  operation  showed  similar  conditions  in  the 
antra. 

These  two  cases  present  the  classic  symptoms  and  the  extra- 
ordinary features  that  make  mucocele  of  the  nasal  accessory  sinus 
an  interesting  study.  The  nature  of  the  growths,  the  type  of  se- 
cretion, the  long  duration  and  insidious  development,  the  lack  of 
insistent  symptoms,  distention  of  the  cavities,  were  all  present 
with  an  almost  total  absence  of  constitutional  signs.  In  both  radical 
operation  effected  cures. 

DISCUSSION. 

Dr.  Otto  T.  Freer,  Chicago,  111.:  If  the  uncinate  process  is  the 
subject  of  an  inflammatory  svrelling,  as  it  often  is  during  antrum, 
ethmoidal  or  frontal  sinus  suppuration,  it  impinges  upon  the  lower 
border  of  the  middle  turbinate,  lying  in  contact  with  it,  so  that  it 
completes  the  floor  of  the  recessus  frontalis,  making  of  it  a  partly 
or  completely  closed  cavity.  Secretions  are  then  more  or  less 
retained  in  the  recessus,  according  to  the  amount  of  uncinate  and 
associated  swelling.  My  experience  has  not  sustained  the  usual 
idea  that  antrum  suppuration  is  secondary  to  the  frou'al  sinus 
suppuration  in  these  cases,  the  frontal  sinus  "draining  into  the 
antrum,."  Chronic  antrum  suppurations  are  in  my  experience 
nearly  all  of  dental  origin  and  the  frontal  sinus  abscess  follows 
that  of  the  antrum.  In  aggravated  cases  of  this  sort  the  maxillary 
antrum,  the  recessus  frontalis  and  the  frontal  sinus  form  one 
continuous  lake  of  pus  that  drains  under  pressure  through  small 
fissures  into  the  nasopharynx. 

Should  the  uncinate  process  and  middle  turbinate  for  any  reason 
become  adherent,  the  recessus  frontalis  becomes  a  closed  or  nearly 
closed  cavity  and  its  bony  walls  and  those  of  the  frontal  sinus  and 
antrum  are  then  subjected  to  chronic  slight  pressure  from  the 
fluid  distending  this  cavity  which  escapes,  with  difficulty,  if  at  all, 
the  result  being  a  mucocele  which  is  the  most  conspicuously  evi- 
dent where  it  affects  the  frontal  sinus,  because  the  floor  of  the 
frontal  sinus,  which  is  the  roof  of  the  orbit,  being  a  thin,  weak 
place,  gives  way,  becoming  absorbed  with  resulting  displacement 
of  the  eye  outward  by  the  distended  sac  which  takes  the  place  of 
the  firm  frontal  sinus  floor.  If  the  fluid  distending  the  mucocele 
cavity  becomes  sterile,  it  contains  merely  mucus.  I  have  observed 
two  of  these  cases.  In  one  of  them  the  chronic  pressure  of  the 
contents  of  the  mucocele  had  led  to  absorption  of  the  bone  of  the 
adherent  uncinate  process  and  middle  turbinate,  so  that  they 
formed  a  sac  that  depended  from  the  middle  meatus  region  and 
could  be  easily  opened  widely  with  a  knife.  A  great  deal  of  fluid 
gushed  out.  Exploration  then  showed  disappearance  of  the  orbital 
floor  of  the  frontal  sinus  with  enlargement  of  the  natural  opening 
Into  the  antrum,   so  that  it  would   admit  a  finger.     The  eye  was 
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displaced  outward  and  downward  to  an  extreme  degree.  While 
the  broad  drainage  of  the  mucocele  created  caused  it  to  disappear, 
the  eye  displacement  remained  permanent. 

The  second  case  was  seen  casually  in  the  practice  of  another 
man  and  I  do  not  know  the  result  of  drainage  of  the  mucocele  upon 
the  eye  displacement. 

Dr.  C.  G.  Coakley,  New  York  City:  Within  the  past  fourteen 
years,  I  have  had  two  cases  that  were  diagnosed  as  mucocele.  One 
was  a  patient  on  whom  about  ten  or  eleven  years  before  I  per- 
formed ethmoid  exenteration  for  orbital  cellulitis.  The  patient  had 
been  operated  on  a  few  days  before  by  a  confrere  in  New  York. 
After  a  partial  exenteration  of  the  ethmoid,  this  orbital  cellulitis 
developed  very  promptly,  and  demanded  immediate  operation.  I 
cleaned  out  his  ethmoid  only.  I  exenterated  the  ethmoid  only 
along  the  nose,  like  the  second  hajf  of  a  Killian  incision.  The  mem- 
brane in  the  frontal  sinus  was  thickened,  and  there  was  some 
accumulation  of  pus.  The  patient  had  asked  to  have  very  little 
deformity  caused.  I  was  doing,  as  an  experiment,  that  type  of 
operation,  hoping  to  get  sufficient  drainage  from  the  frontal  sinus 
to  prevent  having  to  do  a  complete  Killian  operation,  or  radical 
operation  on  the  frontal  sinus.  The  patient  made  a  good  recovery 
from  both  the  frontal  inflammation  and  the  ethmoidal.  For  a  long 
time  one  could  pass  a  probe  into  the  frontal  sinus  and  wash  it  out, 
until  all  secretion  had  ceased.  He  disappeared  from  view,  owing  to 
residence  in  another  country;  but  he  returned  at  intervals  for 
examination,  and  transillumation  shovred  that  all  evidence  of 
frontal  sinus  involvement  on  that  side  vras  absent.  He  returned 
again  in  June,  a  year  ago,  while  I  was  away,  and  consulted  a  con- 
frere in  New  York.  He  had  a  marked  bulging  in  his  forehead, 
and  downward  and  outward  displacement  of  the  globe  of  the  eye, 
which  had  been  going  on  for  several  weeks. 

The  diagnosis  of  mucocele  was  made.  The  frontal  sinus  was 
opened,  and  the  membrane  only  partially  removed,  giving  tem- 
porary relief;  but  a  permanent  fistula  discharging  pus  resulted. 
In  November  he  came  into  my  hands  again;  and  I  completed  the 
operation,  cleaning  out  the  right  frontal  sinus.  There  had  been  a 
perforation  of  the  interfrontal  septum,  so  that  the  pus  extended 
into  the  left  frontal  sinus.  The  patient  made  a  good  recovery. 
Considerable  membrane  remains  in  the  right  frontal.  Nothing 
has  been  touched  in  the  left  frontal.  There  was  an  inflammatory 
process  going  on  in  the  membrane. 

If  you  want  to  call  these  conditions  mucoceles,  all  right;  but  I 
think  that  the  pathology  is  that  of  a  chronic  inflammation  of  the 
mucous  membrane,  without  bacteria  present,  or  with  a  low-grade 
bacterial  content,  which  has  become  devitalized  so  that  we  cannot 
get  a  growth.  For  some  reason — perhaps,  owing  to  the  explanation 
given  by  Dr.  Freer,  that  of  some  previous  injury — there  has  been 
an  interference  with  the  passage  of  the  secretion  of  the  nose. 
There  has  been  an  obliteration  of  the  nasofrontal  duct,  and  the 
result  is  a  gradual  accumulation  of  pus  with  bone  absorption.  If 
you  look  on  it  as  a  chronic  lowgrade  inflammatory  process,  you  can 
understand  better  what  is  going  on  in  these  cases.  In  the  first 
case,  fibrous  tissue  had  grown  across  the  floor  of  the  frontal  sinus, 
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SO  that  no  probe  could  be  passed  up  into  the  frontal  sinus.  That  I 
satisfied  myself  of  three  or  four  years  before  the  present  attack. 
The  process  had  been  that  of  chronic  inflammation,  where  the  out- 
let had  been  obstructed  with  some  anatomic  disturbance — possibly 
inflammation  and  possibly  trauma. 

Dr.  Lewis  A.  Coffin,  New  York  City:  "UTiat  I  have  understood 
as  mucoceles  are  cavities  confined  to  the  ethmoidal  tract,  which 
contain  a  sort  of  oysterlike  sterile  masses.  They  may  extend  into 
and  involve  the  frontals.  The  interesting  thing  is  the  absolute 
destruction  of  all  the  natural  -cell  walls  of  the  tract  and  the  exten- 
sion and  enlargement  of  the  limiting  wall  of  the  cavity.  That  is 
the  real  wonder  to  me.  I  suppose  it  is  due  to  action  of  the  osteo- 
blasts and  the  osteoclasts,  but  how  they  work  so  as  to  preserve 
the  even  thickness  of  the  retaining  wall  is  altogether  beyond  me. 
I  do  not  know  how  it  differs  from  the  cystic  turbinate,  which  we 
find  more  frequently  in  the  female  than  in  the  male;  nor  again 
do  I  know  whether  it  is  comparable  to  the  cyst  that  we  find  in  the 
jaw.  We  have  seen  cysts  in  the  lower  jaw  as  large  as  a  robin's 
egg,  which  had  evidently  started  from  some  diseased  tooth.  I  was 
wondering  whether,  if,  as  Dr.  Freer  has  suggested,  the  condition 
commences  in  the  antrum  and  spreads  upward,  the  infection  may 
not  come  from  the  teeth.  The  antrum  is  so  often  infected  from  a 
diseased  tooth  that  this  origin  seems  possible.  If  so.  this  would 
mean  that  we  have  an  aseptic  cavity  which  had  its  origin  in  an 
infective  process.  The  cases  that  I  have  seen  generally  presented 
a  tumor  between  the  nose  and  the  inner  canthus  of  the  eye.  Of 
course,  this  tumor  was  hard;  because  of  the  limiting  bony  wall.  In 
one  case  the  X-ray  showed  the  existence  of  a  mass  as  large  as  a 
hen's  egg.  When  operated,  it  was  found  to  be  an  osteoma.  What 
is  the  chemistry  that  determines  whether  the  growth  shall  be  the 
one  or  the  other,  I  do  not  know. 

Dr.  Hill  Hastings,  Los  Angeles,  Cal.:  Dr.  Dabney  made  the 
statement  that  the  existence  of  sarcoma  with  the  diagnosis  of 
mucocele  is  not  uncommon.  Some  years  ago  I  reported  before  the 
American  Laryngologic,  Rhinologic  and  Otologic  Society  three 
cases  of  mucocele,  in  all  three  of  which  a  diagnosis  of  sarcoma 
had  been  made.  In  two  cases  the  mucocele  had  been  shown  up 
externally  in  the  orbit,  the  third  case  was  believed  to  be  a  mucocele 
of  the  antrum.  It  caused  a  bulging  of  the  anterior  wall  of  the 
maxillary  sinus  with  rotation  of  the  teeth.  On  operation  the  cyst 
filled  the  whole  antrum  except  a  very  small  area  at  the  upper, 
outer  angle.  I  have  since  doubted  my  original  diagnosis  of  mu- 
cocele of  the  antrum  and  believe  that  it  was  a  dentigerous  cyst 
that  almost  filled  the  antrum.  The  orbital  growth  were,  however, 
true  mucoceles. 

Dr.  Joseph  H.  Bryan,  Washington,  D.  C:  There  is  a  condition 
known  as  mucocele.  Just  what  the  actual  pathology  is.  I  am  not 
able  to  state;  but  undoubtedly  it  is  an  accumulation  of  pure  mucus, 
due  to  a  low-grade  inflammation  that  has  not  gone  on  to  sup- 
puration. It  is  caused  by  a  plugging  of  the  cavity,  and  I  believe 
is  a  pathologic  condition. 

Dr.  Thomas  J.  Harris.  New  York  City.:  I  should  like  to  report 
a  case  of  pneumocele.     The  man  was  a  Russian,  thirty-three  years 
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of  age,  who  complained  of  crackling  in  the  frontal  region  and 
vague  pain  over  the  head.  There  was  a  sense  of  fluctuation  over 
the  mass.  The  nose  showed  distinct  ethmoiditis.  There  was  a 
history  of  considerable  time  in  the  development  of  the  disease. 
No  swelling  was  seen  beneath  the  orbit.  The  X-ray  showed  dis- 
tinct frontal  sinus  disease.  The  diagnosis  was  not  made.  I 
thought  that  it  was  frontal  disease,  plus  something  else.  Radical 
operation  showed,  first,  a  distinct  air  tumor  with  a  very  small 
opening  into  the  frontal  sinus,  which  was  filled  with  pus,  and  a 
solitary  sinus,  not  the  left  sinus  at  all;  and  an  occluded  nasofrontal 
canal.  It  would  seem  that  the  trouble  had  begun  in  the  nose  and 
proceeded  up  into  the  forehead. 

Dr.  Virginius  Dabney,  Washington.  D.  C.  (closing):  Dr.  Freer's 
explanation  of  the  condition  is  blocking  of  the  natural  outlet,  which 
seems  perfectly  reasonable  and  is  seen  frequently.  Dr.  Coakley 
starts  out  by  saying  that  there  is  really  no  such  condition  as 
mucocele,  but  he  really  doesn't  mean  this,  as  he  later  lays  down  a 
rule  which  covers  the  cases  perfectly.  He  does  mean  that  many 
of  the  cases  so  reported  are  not  of  this  tj'"pe;  thus,  the  first  case 
he  refers  to  was  certainly  not  a  mucocele,  and  I  doubt  if  the  second 
one  was.  The  sterility  of  the  growths  and  the  cavities  of  which 
he  speaks  is  absolutely  true  and  one  of  the  diseases's  striking 
pecularities.  A  growth  cannot  be  obtained  from  any  attempted 
culture.  Dr.  Coffin  speaks  of  finding  very  often  a  bony  cyst  filled 
with  semisolid  matter;  this  is  interesting  and  falls  within  the 
domain  of  my  subject.  Likewise  the  enormous  destruction  of  bone 
vvhich  he  notes  is  similarly  characteristic.  Dr.  Coffin's  characteri- 
zation of  the  contents  as  an  "oyster-like"  is  especially  graphic; 
nothing  so  well  describes  the  growth.  A  cystic  turbinate  is  one 
stage  of  a  mucocele.  Dr.  Hastings  speaks  of  sarcoma  as  one  of 
the  confused  diagnoses,  and  he  is  entirely  correct  in  his  position. 
In  the  mass  of  literature  through  which  I  waded  in  preparing  my 
paper,  I  found  in  the  British  Medical  Journal  an  illustration  under 
the  heading.  "Educational  Mistakes."  It  was  the  picture  of  a  man 
who  looked  like  one  of  the  gargoyles  which  peer  down  at  you  from 
Notre  Dame;  the  most  appalling  deformity  I've  ever  seen.  This 
had  been  calmly  accepted  as  a  sarcoma  for  three  years,  being  in 
reality  a  mucocele.  I  read  Dr.  Bryan's  article,  which  was  about 
15  years  in  advance  of  its  time.  Hydrops  antri  is  a  term  not  to 
be  tolerated.  Pneumatocele  referred  to  by  Dr.  Harris  is  spoken 
of  more  by  the  French  than  any  others,  and  was  not  touched  upon 
by  me  owing  to  its  rarity  and  ease  of  differentiation,  chiefly  by 
the  crepitation  and  lack  of  local  and  constitutional  signs. 

Aspergillosis  of  the  Maxillary  Sinus. 

By  Ross  Hall  Skillern,  M.  D., 
Philadelphia,  Pa. 

James  B..  a  large  man  about  fifty  years,  presented  himself  with 
vague  symptoms  referred  to  the  left  maxillary  sinus.  Some  uni- 
lateral, apparently  nonfetid,  nasal  discharge,  a  feeling  of  fullness 
over  the  left  antrum,  vague  head  pains,  entirely  atypical  of  sinu- 
sitis. No  periods  of  congestion  or  depression  and  no  postnasal 
discharge.     Some  cacosmia  at  times,  but  never  marked. 
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Examination  revealed  a  slightly  congested,  lateral  nasal  wall, 
otherwise  normal.  A  needle  puncture  of  the  maxilliary  sinus  was 
made  and  considerable  resistance  was  offered  to  the  ingress  of  the 
normal  saline  solution.  Being  mindful  of  the  fatalities  reported 
by  Gording  following  needle  puncture  in  which  there  almost  in- 
variably was  difficulty  in  forcing  the  irrigating  solution  into  the 
sinus,  I  proceeded  Avith  the  utmost  caution,  watching  the  patient 
closely  for  the  appearance  of  any  untoward  symptom.  Despite  the 
continuation  of  gradual  pressure,  nothing  developed,  nor  did  any 
liquid  escape  from  the  nose,  either  anteriorly  or  through  the 
choanae  into  the  pharynx.  As  the  resistance  seemed  to  be  lessen- 
ing, another  syringeful  was  tried  and  almost  almost  immediately 
some  fluid  returned  from  the  nostril  on  that  side.  It  appeared 
slightly  turbid  but  no  free  pus  was  observed.  After  injection  of 
at  least  sixteen  ounces,  there  appeared  in  the  washings  small, 
white  inspissated  masses,  which  resembled  cottage  cheese.  It 
immediately  occurred  to  me  that  we  were  dealing  with  a  case  of 
cheesy  metamorphosis  of  a  sinus  empyema,  of  a  so-called  "Ver- 
kasung,"  which,  of  course,  is  a  condition  where  the  purulent  secre- 
tion has  been  sterile  and  begins  to  organize  into  a  semisolid  mass. 
Continued  lavage,  which  now  was  returning  quite  freely,  brought 
forth  considerable  quantity  of  this  cheesy  material,  some  of  which 
was  set  aside  for  pathologic  investigation.  Lavage  was  continued 
until  the  antrum  was  free,  the  injected  fluid  returning  clear.  The 
patient  expressed  himself  as  greatly  relieved,  saying  his  head  felt 
lighter  than  it  had  for  a  long  time. 

He  did  not  return  for  nearly  a  week,  when  further  needle  punc- 
ture and  lavage  were  negative,  the  patient  feeling  quite  well.  He 
was  to  report  should  any  of  his  old  symptoms  reappear,  but  as 
several  months  have  now  elapsed,  we  can  consider  the  case  as 
cured. 

The  pathologic  examination  by  Dr.  Case  gave  the  following 
findings: 

"The  specimen  was  small,  soft  and  possessed  no  characteristic 
appearance  that  might  have  suggested  the  diagnosis.  It  had  been 
placed  in  formaldehyde  solution,  so  that  a  cultural  study  Avas, 
unfortunately,  not  possible.  Following  the  usual  routine,  it  was 
imbedded  in  paraffin,  stained  w-ith  hematoxlyn  and  eosin  and 
examined  histologically. 

As  may  be  seen  in  the  preparation  under  the  microscope,  it  con- 
sists of  a  close  myselial  network  with  an  occasional  conidiaspore, 
surmounted  by  a  fanlike  arrangement  of  conidiaspores.  The  hyphae 
take  a  faint  pink  stain,  but  the  fructifying  bodies  are  yellowish  in 
color,  apparently  resisting  the  penetration  of  the  dye.  Diagnosis: 
Aspergillus,  probably  of  the  species  fumigatus." 

Dr.  Lee  Maidment  Hurd,  New  York  City:  I  saw  a  woman  fifty 
years  of  age,  who  came  to  me  for  some  obstruction  of  breathing. 
She  had  a  deflected  septum  and  the  usual  signs  of  chronic  nasal 
catarrh.  Transillumination  showed  the  left  antrum  to  be  dark.  I 
washed  out  this  antrum,  and  got  slightly  cloudy  fluid  with  strips 
like  cotton  fibre.  This  fluid  showed  aspergillus  with  bacillus 
pyocyaneus.  She  gave  no  symptoms  of  this  condition  whatever. 
Being  a  nervous  woman,   she   insisted  on   a   cure.     I  washed   the 
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antrum  out  with  saline,  and  later  injected  it  with  silver.  Then  I 
opened  the  antrum  and  instituted  intranasal  drainage — all  with  no 
effect.  There  was  always  turbid  fluid  looking  like  cotton 
fibre.  I  cannot  remember  all  the  different  antiseptics  I  tried  with- 
out success.  At  last,  I  inflated  it  every  day  with  equal  parts  of 
boric  acid  and  aristol;  and  within  a  week  it  cleared  up.  We  could 
not  quite  identify  the  parasite,  but  it  was  present  in  every  washing. 

Case  of  Intranasal    Ethmoid    Exenteration  Accompanied   by  Uncon- 
trollable Hemorrhage.     Death. 
By  Dunbar  Roy,  M.  D., 
Atlanta,  Ga. 

A  male  aged  18  had  a  suppurating  ethmoiditis  with  numerous 
polypi.  Operated  on  the  left  side  with  uneventful  recovery.  Four 
months  later  the  right  side  was  operated  upon.  Four  days  follow- 
ing this  there  was  hemorrhage  from  that  side  readily  checked. 
Two  days  later  a  severe  hemorrhage  occurred  from  both  sides  for 
which  the  nose  was  tightly  packed.  Ten  days  later  free  bleeding 
again  from  both  nasal  cavities.  The  blood  always  clotted  freely. 
The  greatest  bleeding  seemed  to  be  from  the  left  side,  and  the  nose 
was  packed.  Blood  still  oozing,  the  left  common  carotid  was 
tied  under  anesthesia. 

Five  days  after  this  hemorrhage  from  the  neck  incision  and  again 
the  following  day. 

It  was  decided  to  open  the  incision  in  the  neck  and  tie  the 
bleeding  vessels.  The  patient  took  but  a  few  whiffs  of  gas  when 
he  shopped  breathing.  No  autopsy  was  allowed,  but  the  incision  in' 
the  neck  wa.<?  opened  and  all  of  the  neck  muscles  and  fascia  were 
undermined  and  an  immense  cavity  found  filled  with  clotted  blood. 
The  Kutiire  on  the  carotid  was  firm  and  there  was  complete  ligation. 

No  blood  examination  was  made  as  the  blood  clotted  freely  and 
it  was  expected  that  the  hemorrhage  would  be  controlled. 

Evidently  a  slow  bacteremia  had  been  progressing  for  some  time 
due  to  the  absorption  for  years  of  pus  from  the  ethmoid  cells,  and 
this  had  undermined  the  coats  of  the  blood  vessels  as  well  as  the 
integrity  of  other  body  tissues. 

While  the  immediate  cause  of  death  was  the  general  anesthetic, 
this  would  not  have  produced  death  had  there  not  been  such  an 
excessive  loss  of  blood  and  the  whole  system  in  an  abnormal  state. 

This  unfortunate  termination  emphasizes  the  great  danger  of 
these  extreme  cases  of  necrosing  ethmoiditis. 

Neuralgias  of  the  Trigeminal  Tract  and  Facial  Neuralgias  of  Other 

Origin — Impressions   Derived  from  a  Survey  of  555  Cases. 

By  Charles  H.  Frazier.  M.  D.,  Sc.  D., 

Surgeon  to  the  University  Hospital.  Philadelphia. 

Major  trigeminal  neuralgia  is  the  term  that  would  be  proposed  as 
descriptive  and  distinctive,  and  in  order  that  there  may  be  no  mls- 
hUnderstanding  as  to  what  is  implied,  the  following  brief  sketch  is 
its  distinguishing  and  characteristic  features. 

Appearing  suddenly  and  without  any  apparent  exciting  cause 
and  with  few  exceptions  after  middle  life,  a  sharp,  shooting,  stab- 
bing, lancinating  pain  is  experienced  at  first  in  one  of  the  three 
divisions   '*>f   the    trigeminal    nerve,    usually    the    second    or    third. 
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The  pain  is  likened  by  the  patient  to  an  electric  shock,  to  a  boring 
hot  iron,  to  the  tearing  of  flesh.  The  distribution  of  the  pain  has 
definite  anatomic  limitations,  and  without  variation  is  referred 
to  the  terminal  distribution  of  the  nerve  involved  to  the  lips,  gums, 
tongue,  teeth,  nose,  forehead.  The  pain  comes  as  a  bolt  from  the 
sky  and  vanishes  like  a  shooting  star.  "Attacks"  indicate  certain 
periods  of  time  during  which  the  patient  is  subject  to  paroxysmal 
seizures.  The  attacks  are  of  varying  duration,  a  week  or  two  at 
first,  and  two  or  three  in  a  year,  but  as  time  goes  on  the  attacks 
are  of  longer  duration  and  of  greater  frequency.  The  pain  of  renal 
and  biliary  colic  is  of  great  intensity,  to  be  sure,  but  controlled 
at  least  in  part  by  morphin  Not  so  the  pain  of  trigeminal  neu- 
ralgia. The  habitual  use  of  morphin  is  presumptive  evidence  that 
the  patient  is  not  a  subject  of  the  disease  under  discussion. 

It  would  seem  that  peripheral  infections,  including  sinus  dis- 
eases, played  no  part  in  the  etiology.  These  convictions  have 
been  forced  upon  me  by  a  critical  analysis  of  my  clinical  expe- 
riences. On  my  records  there  are  only  three  instances  in  which 
either  at  the  time  of  my  first  observation  or  previous  thereto,  had 
the  patient  been  under  treatment  for  sinus  disease.  For  a  hun- 
dred years  and  more  the  etiology  has  been  a  matter  of  speculation 
and  we  are  as  far  today  as  ever  from  any  clearcut  conception  or 
any  convincing  data  as  to  the  prevailing  cause. 

The  following  is  a  brief  summary  of  observations  upon  types  of 
neuralgia:  We  recognize,  first  of  all,  a  definite  clinical  entity  in 
what  we  prefer  to  call  "major  trigeminal  neuralgia,"  the  symptoms 
of  which  are  so  characteristic  that  a  diagnosis  can  be  made  that 
should  admit  of  no  discussion.  The  etiology  is  still  a  matter  of 
speculation.  We  recognize  other  neuralgias  in  the  distribution  of 
the  trigeminal  nerve  that  have  a  specific  cause,  some  of  them 
stimulating  the  major  type,  such  as  (1)  the  neuralgias  due  to 
tumors  involving  the  sensory  root,  the  ganglion  or  its  several  divi- 
sions; or  (2)  the  neuralgia  following  herpes  zoster.  We  recognize 
a  third  group  of  neuralgias,  involving  chiefly  the  ophthalmic 
division,  that  we  believe  to  be  of  toxic  origin:  symptomatically 
they  have  nothing  in  common  with  the  major  type.  We  recognize 
a  fourth  or  miscellaneous  group  in  which  the  pain,  though  of  great 
intensity  but  not  paroxysmal,  is  referred  chiefly  to  the  orbit, 
temple  and  cheek,  sometimes  to  the  neck,  associated  frequently 
with  general  headache  or  hemicrania;  a  group  in  which  our  sus- 
picion has  been  aroused  as  to  the  part  the  sympathetic  system 
may  play  in  its  origin.  Finally  a  group  which  we  classify  under 
the  psychoneuroses  or  psychalgias. 

In  discussing  the  treatment  of  major  trigeminal  neuralgia,  re- 
stricting the  remarks  chiefly  to  experience  with  the  major  opera- 
tion, of  these  there  have  been  204  avulsions  or  sections  of  the 
sensory  tract,  5  complete  excisions  of  the  ganglion  and  5  partial 
excisions  of  the  ganglion.  The  major  operation  has  long  since  been 
robbed  of  its  terrors;  the  mortality,  once  59<-.  has  been  reduced  to 
less  than  1%.  there  having  been  but  one  operative  fatality  in  the 
last  177  cases  of  my  series.  In  the  vast  majority  the  patients,  as 
one  would  anticipate,  express  complete  satisfaction  with  the  results. 

At  one  time  or  another,  I  have  introduced  certain  variations,  to 
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which  I  will  refer  in  passing.  For  a  while  I  have  substituted 
section  of  the  root  for  avulsion  but  to  no  advantage.  In  a  few 
instances  I  have  left  intact  the  inner  fasciculus  of  the  sensory- 
root,  when  the  ophthamic  division  was  not  involved,  in  the  hope 
that  by  so  doing  trophic  keratitis  might  be  avoided.  I  am  now 
awaiting  results;  should  in  the  course  of  time  there  be  any  re- 
currence in  the  series,  this  modification  will  have  to  be  abandoned. 
Latterly  I  have  been  able  to  conserve  the  motor  root  and  thus 
prevent  the  atrophy  of  the  temporal  muscles,  which  hitherto  inter- 
fered with  a  perfect  cosmetic  result.  This  modification,  further- 
more, now  makes  it  possible  to  operate  on  both  sides  in  bilateral 
cases.  All  the  technical  difficulties  have  been  mastered  and  the 
operation  is  now  one  of  the  most  satisfactory  the  neurosurgeon  is 
called  upon  to  perform. 

DISCUSSION. 

Dr.  Greenfield  Sluder,  St.  Louis,  Mo.:  In  the  course  of  Dr. 
Frazier's  paper  he  spoke  of  the  sinuses  of  the  perinasal  space,  as, 
in  all  probability,  not  being  the  cause  of  trigeminal  neuralgia.  I 
have  seen  three  such  cases — at  least,  three  that  I  thought  were 
such  cases.  One  was  sent  to  me  bj'  Dr.  Halsted,  who  can  tell 
more  of  the  story  than  I  can  of  sphenoid  suppuration,  on  which 
he  operated  and  got  relief  for  a  year.  Then  the  patient  returned, 
and  ultimately  come  to  a  Gasserian  ganglion  operation.  I  had  a 
case  of  tic  that  was  relieved  by  a  simple  operation  on  the  sphenoid. 
This  was  only  a  short  while  ago,  and  may  be  considered  as  not 
finished.  He  may  have  further  trouble.  I  have  another  case  that 
was  relieved  some  years  ago,  and  has  not  returned;  but  my  expe- 
rience with  trigeminal  neuralgias,  as  described  by  Dr.  Frazier  is 
negligible.  That  is,  my  own  experience.  I  have,  however,  repeat- 
edly seen  what  I  thought  was  major  trigeminal  neuralgia  exhibit 
a  sticking  pain.  There  was  a  lowerhalf  headache  and  pain,  as  a 
constriction  about  the  eye,  the  upper  jaw,  the  teeth,  the  ear,  and 
the  mastoid,  almost  more  than  back  of  the  mastoid,  with  a  point 
of  tenderness  attached.  The  shoulder  blade,  the  arm,  the  forearm 
and  the  fingers  were  also  involved.  It  was  nearly  a  complete  case, 
when  it  went  down  to  his  elbow.  It  repeatedly  proved  to  be  con- 
trollable by  the  nasal  ganglion;  by  cocainization  injection  relieved 
it  for  a  year  and  a  half.  Then  an  attack  of  coryza  reestablished 
the  pain,  and  it  passed  off  in  the  wake  of  the  coryza.  Later,  he 
developed  another  coryza,  which  reestablished  the  pain;  and  it 
did  not  pass  off.  It  was  injected  a  second  time,  and  the  patient 
has  not  yet  had  a  recurrence.  Pain  of  nasal  ganglion  origin  caa 
always  be  reestablished  by  virtue  of  the  fact  that  the  ganglion 
remains  in  the  tissue  superficial  to  the  nose,  and  may  be  irritated 
again  by  inflammation  in  the  nose.  I  think  it  is  as  well  to  put  in 
here  as  elsewhere  the  question  of  a  psychologic  estimate  of  these 
cases.  Dr.  Gushing,  last  summer,  gave  three  papers.  In  these 
articles  he  spoke  of  this  lowerhalf  headache  and  mentioned  a  case 
in  which  the  pain  was  from  the  major  neuralgia  of  the  trigeminus. 
He  expressed  to  me  in  conversation  the  opinion  that  these  were 
all  spilled  over;  and  he  put  in  the  text  the  view  that  there  is  no 
reason  to  assume  that  the  nasal  ganglion  is  responsible  for  this 
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symptom  complex.  He  thought  that  it  was  more  rational  to 
assume  that  the  second  division  of  the  fifth  nerve  was  the 
origin  of  the  pain  and  that  it  was  spilled  over.  It  is  difficult 
or  impossible  for  me  to  understand  how  these  can  be  cases  spilled 
over  from  the  trigeminus,  from  my  experience  of  Dr.  Cushing's 
cases.  He  most  kindly  showed  me  some  of  these  cases  in  the 
beginning  of  my  observations,  in  1909.  I  had  seen  enough  to  justify 
me  in  describing  nasal  ganglion  cases,  but  my  experience  was  that 
of  a  beginner  and  I  did  not  understand  his  cases  at  the  time;  and 
I  do  not  quite  understand  them  now.  A  woman  from  whom  he  had 
removed  the  Gasserian  ganglion  at  the  distribution  of  the  head- 
ache had  a  most  violent  headache,  with  sphenoiditis;  and  I  opened 
the  sphenoid,  with  instant  relief  from  the  frightful  headache.  I 
tried  to  open  the  sphenoid  by  a  comprehensive  opening,  but  could 
not  get  through  by  my  customary  technic;  because  the  bone 
was  so  thick  and  hard.  I  used  an  eight-inch  drill,  and  succeeded; 
but  the  hole  closed  up  in  a  few  days.  I  did  not  do  any  more 
comprehensive  surgery.  Some  time  later  I  heard  that  she  was 
suffering  about  as  much  as  before.  That  pain  was  not  spilled  over 
from  the  trigeminus,  because  the  trigeminus  was  gone.  Nor  can 
these  cases  be  explained  by  segmental  overlapping,  however,  when 
the  trigeminus  was  no  longer  there.  I  have  done  a  dozen  ophthal- 
moplegic migraines,  in  v>hich  the  sphenoid  was  operated  on  with 
relief.  To  my  mind,  these  cases  are  explicable  by  virtue  of  thin 
bone,  which  separates  not  merely  the  optic  nerves,  but  also  the 
third,  fourth  and  sixth  nerves.  If  these  cases,  then,  be  of  sphen- 
oidal origin,  and  explicable  by  the  thin  separation  of  the  lining 
nerve  trunks,  that  can  readily  recur  for  the  same  reason  that 
esfablished  it  in  the  beginning.  You  cannot  change  the  thickness 
of  the  bone  separating  it  or  give  more  protection  to  the  adjacent 
nerves. 

Dr.  Frazier  spoke  also  of  pain  that  was  stopped  by  cocainization 
of  the  sphenopalatine  or  nasal  ganglion.  The  fact  of  pain  trans- 
mission then  arose  in  my  mind.  The  question  of  the  sympathetic 
comes  in;  and  it  seems  to  me  that,  as  no  other  nerve  connection  is 
available,  it  must  then  be  assumed  that  the  sympathetic,  if  not 
under  normal  conditions,  at  least  under  abnormal,  becomes  capable 
of  afferent  transmission.  The  literature  on  the  subject  of  the 
possible  sensory  attributes  of  the   sympathetic  is  very  extensive. 

Dr.  Ross  Faulkner,  New  York  City:  Dr.  Frazier  has  established 
the  surgical  procedure,  and  has  shown  the  world  its  great  value 
in  relieving  suffering.  Also,  he  has  reduced  the  mortality  from 
over  22%  to  less  than  !%•  Dana,  some  years  ago,  writing  on  tic 
doloureux,  mentioned  the  fact  that  a  case  of  two  years  standing 
can  be  cured  by  castor  oil.  I  thought  that  there  might  be  some 
truth  in  it;  and  in  the  cases  that  came  to  me,  I  tried  it.  To  my 
surprise,  some  got  rid  of  the  pain  for  quite  a  long  period.  The 
method  employed  is  almost  as  severe  as  operation.  He  gave  it 
every  night.  It  is,  by  all  means,  worth  trying,  and  there  is  no 
doubt  that  some  cases  will  get  rid  of  the  pain  from  that  treatment. 

The  etiology  of  this  thing  has  been  very  much  of  a  mystery,  and 
I  have  never  been  able  to  get  any  light  on  the  solution  of  it.  It 
occurs  in  all  classes,  the  poor  as  well  as  the  rich. 
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The  method  used  by  me  for  alcohol  Injection  was  practised  for 
a  long  time  by  splitting  the  head  of  the  cadaver  and  taking  out 
the  nerve.  By  using  a  good  deal  of  cocaine,  and  employing  a  needle 
with  an  abrupt  bevel  to  it,  I  was  able  to  determine  if  the  point  of 
the  needle  was  in  the  nerve.  I  used  three  or  four  drops  of  cocaine 
for  anesthesia.  Not  more  than  ten  drops  of  alcohol  was  used  for 
that  sort  of  injection.  In  a  large  number  of  cases  there  were  pex'- 
manent  results.  I  h-ave  six  cases,  at  least,  that  have  never  come 
back.     The  majority  come  back  within  a  year,  or  even  six  months. 

In  the  second  division,  I  have  not  had  satisfactory  results.  You 
cannot  get  into  it,  but  must  put  the  alcohol  around  the  nerve.  But 
in  the  third  division,  you  can  do  so,  and  work  easily  into  the  sub- 
stance of  the  nerve  and  get  complete  anesthesia  with  the  injection 
of  alcohol.  The  good  results  secured  by  this  method  justify  its 
being  tried  in  all  cases  in  the  third  division.  All  cases  should  be 
treated  with  castor  oil  first;  and  then,  if  this  fails  and  especially 
if  they  are  confined  to  the  third  division,  inject  alcohol  into  tht; 
nerve.  Continue  to  try  a  number  of  times,  until  you  get  in.  With 
the  first  or  second  division,  it  is  difficult  to  get  a  result,  unless  one 
injects  the  ganglion.  I  had  one  case  in  the  first  division  alone 
which  I  did  the  ganglion  injection  with  alcohol.  I  have  had  two 
such  cases.  I  should  not  recommend  it,  however,  because  if  the 
direction  is  not  right,  you  might  get  into  the  cavernous  sinus  or 
the  carotid  artery. 

Dr.  Charles  H.  Frazier  ("closing) :  I  should  be  disposed  to  agree 
with  most  of  what  has  been  said  in  the  course  of  the  discussion. 
To  one  remark  I  should,  however,  take  exception.  Dr.  Sluder  re- 
ferred in  his  remarks  to  a  case  of  "low  grade  tic."  In  my  opinion 
there  is  no  such  thing.  A  correct  diagnosis  of  tic  doloureux  pre- 
supposes a  violent,  excruciating  pain— a  pain  of  great  intensity 
and  severity.  With  regard  to  tic  doloureux  or  the  major  trigeminal 
neuralgia  there  should  be  no  -conflict  of  opinion  as  to  its  recogni- 
tion. It  is  quite  distinct  from  that  variety  of  neuralgia — sphenopala- 
tine neuralgia,  if  you  choose — to  which  the  discussion  this  afternoon 
has  been  chiefly  devoted.  That  the  latter  may  be  of  sympathetic 
origin  is  not  unlikely.  Not  until  in  suitable  cases  we  have  excised 
the  sphenopalatine  ganglion  can  we  speak  with  any  positiveness 
as  to  the  part  rhis  ganglion,  with  its  sympathetic  connections, 
plays  in  the  etiology.  Alcohol  injection  of  the  sphenopalatine 
ganglion  for  obvious  reasons  is  not  comparable  to  injection  of 
the  Gasserian  ganglion  or  its  divisions. 

In  my  address.  I  did  not  touch  upon  the  subject  of  alcohol  injec- 
tion for  the  relief  of  trigeminal  neuralgia.  The  subject  is  too  big 
to  discuss  in  a  cursory  way.  In  the  management  of  patients  I 
never  urge  one  or  the  other  method — alcohol  injection  or  operation 
— but  after  laying  the  facts  before  the  patient,  leave  the  choice  to 
him.  In  nine  cases  out  of  ten,  if  he  has  suffered  for  only  a  year 
or  two,  he  will  choose  the  injection;  if  for  a  longer  time  and  he 
has  had  already  several  injections,  he  elects  the  operation. 

I  cannot  agree  with  the  statement  of  Dr.  Faulkner  as  to  varia- 
tions in  the  period  of  relief  following  injections  of  the  second  and 
third  divisions,  nor  do  I  agree  with  him  in  his  prohibitive  attitude 
towards    injections    of   the    ganglion.     In    very    old    people,    in    the 
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exceptional  case  where  there  may  be  some  contraindication  to  oper- 
ation, when  the  ophthalmic  division  is  involved,  and  in  cases  of 
inoperable  carcinoma  of  the  face,  I  have  not  hesitated  to  recom- 
mend and  practice  ganglion  injections.  Particularly  in  the  cancer 
group  have  I  found  these  injections  so  welcome.  By  enabling  the 
patient  to  eat  without  pain  and  to  sleep  without  morphin,  life  for 
the  time  is  quite  transformed. 

Nasal  Tuberculosis. 

By  William  B.  Chamberlin,  M.  D., 

Cleveland,  Ohio. 

Nasal  tuberculosis  is  rare,  but  the  primary  form  not  as  rare  as 
ordinarily  supposed.  There  is  still  some  confusion  in  use  of  terms 
lupus  and  tuberculosis.  Zarniko's  classification  into  proliferative 
and  ulcerative  types  is  probably  simplest  and  best.  Zarniko  thinks 
that  the  term  lupus  should  be  dropped,  though  Killian  still  clings 
to  this  term  on  account  of  the  attenuated  form  of  the  infection  and 
the  chronicity  of  the  involvement. 

Symptoms  are  usually  those  due  to  nasal  obstruction  with  in- 
creased secretion.  Pain  is  rare.  Bleeding  and  crust  formation  is 
occasionally  present. 

The  place  of  predilection  is  usually  the  cartilaginous  septum, 
interior  turbinal,  nasal  floor  and  lateral  nasal  wall  being  next  in 
order.  Bone  involvement  is  secondary.  Infection  may  be  due  to 
inhalation  of  infected  air  or  to  a  direct  lesion  from  the  infected 
finger  nail. 

Tubercle  bacilli  are  always  rare  and  may  not  be  found  at  all. 
Presence  of  giant  cells  in  fields  of  epithelial  and  lymph  cells  estab- 
lish the  diagnosis,  even  though  typical  tubercles  and  tubercle 
bacilli  are  not  found.  Typical  miliary  tubercles  with  centres  of 
cheesy  degeneration  are  pathognomonic. 

Differential  diagnosis  from  syphilis,  malignancy  and  foreign  body 
with  granulation  tissue  is  presented. 

Treatment  is  surgical  removal,  with  subsequent  application  of 
lactic  acid  or  superheated  air. 

DISCUSSION. 

Dr.  Emil  Mayer,  New  York  City:  I  am  one  of  those  who  still 
feels  that  we  should  keep  up  with  the  term  lupus,  because  there 
is  a  great  big  difference  between  tuberculosis  and  the  attenuated 
form  of  tuberculosis  that  we  call  lupus.  In  the  cases  of  lupus  of 
the  upper  air  passages  that  I  have  cited,  and  which  I  have  watched 
patiently  for  eighteen  or  twenty  years,  I  feel  that  I  was  justified 
in  adhering  to  the  original  term.  Why  ijot  consider  the  fingernail 
infection?  These  are  cases  in  which  the  disease  appears  in  the 
area  that  could  easily  be  reached  by  the  fingernail  on  entering  the 
nose.  There  is  another  form  that  cannot  be  classed  among  the 
ulceratice  or  tubercular.  In  the  cases  cited  Dr.  Chamberlin  spoke 
of  either  a  destruction  or  a  form  of  new  growth.  We  have  the 
lymph  exudative  forms,  and  I  have  seen  cases  of  that  kind  of  tuber- 
culosis of  the  nose  in  which  the  only  symptom  was  that  of  repeated 
attacks  of  laryngeal  spasm.  Examination  showed  yellow  exudate, 
which  eventually  showed  miliary  tuberculosis:  and  the  patient 
went  to  pieces  rapidly.     In  one  case  I  made  a  diagnosis  of  tuber- 
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culosis  in  a  young  woman  whose  only  evidence  was  a  yellow  exu- 
date on  the  inferior  and  posterior  portion  of  the  uvula.  Now  the 
importance  of  making  a  differential  diagnosis  between  lupus  and 
tuberculosis,  to  my  mind,  is,  in  the  first  instance,  the  importance 
to  the  patient  of  the  fact  that  you  can  tell  him  that  he  does  not 
need  a  change  of  climate  and  will  be  just  as  well  off  at  home  as 
anywhere  else;  and,  in  the  second,  the  importance  to  the  patient 
of  being  relieved  from  any  fear  of  the  possibility  of  contagion,  so 
far  as  his  carrying  the  disease  to  anyone  else  is  concerned.  Why 
not  treat  them  with  the  galvanocautery?  That  can  be  as  safely 
done  in  the  nose,  and  the  conditions  as  thoroughly  eradicated,  as 
anywhere  else,  and  with  less  danger  from  having  an  open  wound 
in  a  tubercular  patient  and  have  a  recurrence  of  his  condition.  1 
should  like  very  much  to  have  Dr.  Chamberlin  ultimately  report 
what  has  happened  to  the  second  case.  That  patient,  as  I  under- 
stood, had  miliary  tuberculosis;  and  I  regard  this  as  a  most  dan- 
gerous sort  of  condition  to  the  patient,  who  may  succumb  in  a 
Aery  short  time. 

Dr.  Lee  Wallace  Dean,  Iowa  City,  Iowa:  During  the  last  two 
years  we  have  been  studying  cases  of  chronic  suppuration  of  the 
paranasal  sinuses  suffering  from  pulmonary  tuberculosis.  A  simi- 
lar investigation  of  chronic  otorrhea  in  this  class  of  patients 
showed  that  many  of  the  mastoids  were  tuberculous.  To  our 
surprise  we  found  that  tuberculosis  of  the  paranasal  sinuses  was  a 
rare  thing  unless  it  was  secondary  to  bone  tuberculosis  in  the 
neighborhood  of  the  diseased  sinus.  We  have  not  found  a  single 
case  where  the  sinus  disease  was  tuberculosis  unless  it  was  secon- 
dary to  bone  tuberculosis.  In  one  case  of  chronic  maxillary  sinus 
disease  the  purulent  discharge  contained  acid  fast  bacilli  and 
produced  tuberculosis  when  injected  into  a  guinea  pig.  Careful 
microscopic  examination  of  the  lining  of  the  sinuses  and  the  sur- 
rounding bone  showed  that  there  was  no  tuberculosis  of  the  sinuses; 
that  the  bacillus  tuberculosis  was  present  as  an  accidental  con- 
tamination. 

Dr.  B.  Alex  Randall,  Philadelphia:  I  want  to  mention  a  case 
of  tube /culosis,  which  more  or  less  completely  involved  the  nasal 
chambers  themselves.  Many  of  the  teeth  were  loosened.  These 
were  all  removed,  and  curettement  of  th  alveolar  processes  carried 
out  with  the  removal  of  much  of  the  nasal  mucosa  by  Harrison 
Allen,  who  had  charge.  The  patient  survived  for  twenty  years 
or  more. 

Dr.  Lee  M.  Hurd,  New  York  City:  I  wish  to  report  some  cases 
of  mistaken  diagnosis.  One  of  these  was  a  case  of  socalled  lupus — 
lupus  of  the  lip  and  vestibule.  Sections  were  found  by  one  path- 
ologist to  be  tubercular.  Dr.  Jonathan  Wright  doubted  this,  and 
said  that  granuloma  from  syphilis  and  from  tuberculosis  could  not 
be  told  apart  under  the  microscope.  The  case  cleared  up  under 
mixed  treatment.  Other  cases  that  were  diagnosed  as  tubercu- 
lar all  cleared  up  under  antisyphilitic  treatment.  They  were  all 
in  the  anterior  part  of  the  nose. 

Dr.  William  B.  Chamberlin,  Cleveland  (closing) :  With  regard 
to  Dr.  Mayer's  insistence  on  the  term  lupus,  I  personally  cannot 
see  any  great  justification  for  that  term.     Dr.  Mayer  did  not  hear 
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my  remark  about  the  finger  being  the  most  probable  cause  of 
infection;  airborne  infection  being  the  one  most  insisted  on,  and 
the  fingernails  being  the  most  probable  cause  of  infection.  The 
type  of  cases  he  mentioned,  I  am  glad  to  know  of.  I  did  not  know 
anything  of  that  type  of  case.  His  suggestion  in  regard  to  treat- 
ment is  apropos.  I  think  one  should  be  careful  in  the  use  of 
galvanocautery,  not  to  carry  the  cautery  so  deep  that  the  cartilage 
becomes  involved. 

In  many  cases  I  made  a  probable  diagnosis  of  tuberculosis,  which 
was  ultimately  confirmed  by  the  pathologist. 

In  regard  to  Dr.  Dean's  reference  to  tuberculosis  in  sinus  cases, 
I  would  say  that  I  have  not  found  it  in  such  cases. 

Some   Observations  on    Localized   Pulmonary   Suppuration,  Treated 
by    Endobronchial    Irrigation. 

By  Charles  J.  Imperatori,  M.  D., 
New  York   City. 

Lung  abscesses  may  be  divided  into  three  classes,  those  that  are 
caused  by  aspiration,  by  embolism  and  another  type,  possibly  a 
tubercular  cavitation  with  a  secreting  lining  of  infecting  organ- 
isms. Observations  were  conducted  on  seven  cases,  two  being 
alive  and  still  under  treatment.  Of  the  five  deaths,  one  died  from 
a  carcinoma  of  the  bronchus,  one  was  operated  elsewhere,  that  is, 
a  pneumectomy  was  done,  but  the  patient  succumbed  on  the  table 
and  the  other  three  cases  died  from  an  intercurrent  pneumonia. 

Of  the  five  cases  that  died,  four  were  autopsied  and  proven,  be- 
yond doubt,  to  be  tubercular;  one  being  a  carcinoma  with  a  tuber- 
culosis. All  of  these  cases  were  repeatedly  examined,  careful 
sputum  analyses  made,  fiuoroscoped,  radiographed  and  decided 
that  they  were  probably  not  tubercular  and  referred  from  either 
the  medical,  surgical  or  tubercular  wards  as  cases  for  treatment. 
The  remaining  two  cases,  clinically,  have  the  same  characteristics 
that  the  other  five  had. 

Simple  bronchial  irrigations,  in  the  writer's  opinion,  in  the  con- 
trol and  treatment  of  lung  abscesses  of  this  type,  are  of  little  use. 
It  is  very  possfble,  with  the  use  of  the  spiral  irrigating  tubes  of 
Lynah,  better  results  may  be  obtained  and  this  method  shall  be 
pursued  in  subsequent  cases.  Various  medicaments  were  used  in 
some  of  the  early  treatments  of  these  cases,  such  as  iodoform 
emulsion,  iodin  in  olive  oil,  tincture  iodin.  weak  Dakin  solution — 
one  and  ten,  and  boric  acid  solution.  All  with  negative  results. 
Warm  saline  solution  and  the  injection  of  olive  oil,  impregnated 
with  the  5%  bismuth,  seemed  to  be  as  efficacious  as  anything. 

Idiopathic  lung  abscess,  and  by  that  is  meant  that  type  of  abscess 
other  than  that  directly  traceable  to  aspiration  or  trauma  of  some 
foreign  substance,  or  the  embolic  abscess  following  some  surgical 
procedure,  is  possibly  a  tubercular  cavitation  with  a  lining  area 
of  pyogenic  organisms.  This  can  not  be  given  as  a  definite  con- 
clusion and  is  merely  suggestive  from  these  personal  observations 
and  must  be  proven  by  a  larger  series  of  cases. 
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DISCUSSION. 

Dr.  Emil  Mayer,  New  York:  A  patient  with  a  purulent  condition 
in  his  bronchus  is  a  most  unhappy  individual,  and  anything  that 
can  be  done  to  relieve  these  patients  is  of  such  value  that  it  should 
receive  every  bit  of  recognition  possible.  As  Dr.  Impei'aiori  says, 
not  enough  of  this  work  has  been  done  to  enable  one  to  state  defi- 
nitely what  particular  remedy  is  going  to  be  of  the  greatest  advan- 
tage. There  is  one  thing,  however,  that  I  wish  to  call  attention 
to,  and  have  called  attention  to,  in  regard  to  this  same  subject,  and 
that  is  the  need  of  a  certain  amount  of  care  in  not  doing  ii-riga- 
tions  too  frequently.  These  patients  receive,  as  a  rule,  a  hypo- 
dermic injection  of  morphia,  and  require  a  fairly  strong  solution 
of  -cocaine  to  render  the  bronchus  as  free  Erom  cough  and  irritation 
as  possible.  It  must  be  borne  in  mind  that  while  we  have  a 
dreadful  disease,  yet  we  have  no  right  to  inilici  on  these  poor  inai- 
viduals,  in  addition  to  their  other  suffering,  either  the  morphin  or 
the  cocaine  habit. 

Dr.  George  Richards,  Fall  River,  Mass.:  I  should  like  to  ask 
what  objection  there  would  be  to  making  a  direct  opening  into  the 
lung,  resecting  one  or  two  ribs,  and  getting  direct  outward  drain- 
age? I  had  a  case  in  which  I  was  doubtul  whether  it  was  tuber- 
cular or  not.  The  general  surgeon,  under  general  anesthesia, 
resected  the  ribs  and  drained  the  abscess  outwardly;  and  although 
the  girl  had  suffered  for  two  months,  she  slowly  and  continuously 
got  well,  and  is  at  work  at  her  occupation.  Is  there  more  risk 
from  the  surgical  operation  of  making  an  opening  directly  into 
the  lung?  It  is  more  or  less  disagreeable  to  the  patient  to  make 
these  irrigations.  The  technic  must  be  of  considerable  difficulty  on 
the  part  of  the  t)perator. 

Dr.  Henry  L.  Swain,  New  Haven,  Conn.:  Dr.  Richards'  question 
of  an  opening  on  the  outside  presupposes  that  you  can  readily  dis- 
cover where  the  abscess  is  and  can  get  at  it  from  the  outside.  I 
have  run  over  a  couple  of  cases  in  which  that  was  not  easy,  even 
after  the  injection  of  bismuth.  That  couldn't  always  be  done  with 
any  degree  of  safety  or  accuracy. 

I  should  like  to  ask  Dr.  Imperatori  how  much  trouble  he  has  in 
getting  his  patients  accustomed  to  the  dosage?  He  spoke  of  it 
as  though  he  always  operates  on  the  recumbent  patient?  I  have 
sometimes  thought  that  if  I  could  get  the  patient  to  sit  up  so 
that  the  stuff  would  stay  in  better  than  when  lying  down,  it  would 
be  a  good  thing. 

Dr.  Henry  L.  Lynah,  New  York  City:  I  believe  that  most  of  the 
lung  abscesses  are  due  to  aspiration,  because  all  of  the  surgeons 
agree  that  embolic  cases  die  rather  early.  The  patients  which  I 
have  had  the  good  fortune  to  broncho.scope  are  all  still  alive.  In 
washing  out  the  abscess  cavities,  as  advised  by  Yankauer,  I  never 
have  been  able  to  recover  any  of  the  solution  by  suction,  for  it  Is 
always  coughed  out  through  the  bronchoscopic  tube  mouth  as  fast 
as  it  is  injected.  Personally  I  believe  that  the  dilatation  of  bron- 
chial stenoses  and  the  establishment  of  proper  lung  drainage  Is 
what  improves  the  cases.  I  only  use  suction  after  bronchoscopic 
dilatation,  and  seem  to  have  obtained  some  results.  Bleeding,  ede- 
matous  and   fungating  granulations    are   always   touched   with    10 
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to  207c  nitrate  of  silver.  As  to  the  injections  of  bismuth  sub- 
carbonate  in  olive  oil,  that  was  not  done  with  any  idea  of  curing 
the  cases,  but  was  purely  for  purposes  of  definite  localization  of 
the  abscess  cavity.  All  of  the  patients,  however,  improved.  Dr. 
\\"m.  H.  Stewart  attributed  the  improvement  to  the  secondary 
action  of  the  X-ray  on  the  metallic  Substance  in  the  lung.  We  have 
had  bismuth  remain  in  the  lung  for  ten  months  after  injection,  but 
often  when  the  bismuth  disappears  the  abscess  is  healed. 

In  cases  following  tonsillectomy  early  bronchoscopic  examination 
is  always  indicated  while  the  process  is  in  the  pneumonic  stage, 
and  before  definite  cavitation  has  taken  place.  We  have  had  some 
start'ing  recoveries  in  these  early  cases  after  removal  of  sloughs 
from  the  edematous  bronchus  and  bronchial  dilatation  and  aspira- 
tion. 

Dr.  William  B.  Chamberlin,  Cleveland.  Ohio:  Dr.  Lynah's  re- 
marks illustrate  a  case  of  mine  in  which  removing  granulation 
tissue  and  plugging  one  branch  proved  beneficial.  This  boy,  18 
years  of  age,  had  given  a  history  of  purulent  expectoration  since 
he  was  six  years  old,  probably  produced  by  a  foreign  body.  We 
could  find  no  evidence  of  it.  If  it  was  a  foreign  body,  it  gave  no 
shadow  on  the  plate.  Subsequent  to  the  injection,  the  purulent 
discharge  decreased  decidedly,  and  the  odor  almost  entirely  dis- 
appeared. There  was  marked  improvement  after  such  treatment, 
no  bismuth  being  used.  He  had  gained  ten  pounds  in  weight,  and 
the  odor  had  entirely  disappeared. 

Dr.  R.  B.  Canfield,  Ann  Arbor,  Mich.:  I  would  like  to  add  a 
case  of  pulmonary  abscess  similar  to  the  last  described  by  Dr. 
Imperatori.  It  occurred  in  a  child  of  11  years  who  had  a  pul- 
monary abscess  of  two  years'  standing  of  unknown  etiology,  from 
which  she  expectorated  about  six  ounces  of  foul  pus  at  intervals 
of  five  or  six  days.  The  abscess  was  located  in  the  lower  left 
lobe.  It  was  plainly  seen  through  the  bronchoscope,  communi- 
cated with  the  bronchus  through  a  small  opening,  and  was  lined 
by  foul  smelling  granulation.  Bronchosopy,  aspiration  and  the 
use  of  compound  tincture  of  benzoin  secured  a  satisfactory  recov- 
ery after  several  treatments.  The  satisfactory  result  of  the  treat- 
ment was  confirmed  by  the  X-ray,  which  showed  a  steady  dimi- 
nution in  the  size  of  the  abscess  and  its  ultimate  obliteration. 

Dr.  Harmon  Smith,  New  York  City:  I  should  like  to  ask 
whether,  if  in  tuberculous,  there  is  danger  of  hemorrhage;  and 
whether  the  use  of  iodine  and  olive  oil  would  not  enable  the 
patient  to  retain  it? 

Dr.  Charles  J.  Imperatori,  New  York  City  (closing):  The  point 
is  to  find  out  whether  I  am  correct  in  my  assertion  that  these  lung 
abscesses  may  be  caused  by  any  other  means  than  by  straight 
aspiration  and  embolism.  All  these  cases  were  seen  in  the  wards 
of  Bellevue  Hospital.  They  Avere  not  cases  that  came  directly 
to  the  otolaryngologic  service,  but  were  transferred  to  it.  They 
were  surgical,  medical  or  tubercular  cases.  They  were  assumed 
not  to  be  tuberculous:  although  several,  from  the  radiographic 
plate,  had  been  diagnosed  as  such,  and  then  the  diagnosis  was 
changed.  I  have  not  had  any  cases  following  tonsillectomy.  I 
have   not    had    any    embolic    cases.     In    the    four   autopsies,    there 
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were  found  distinct  tubercles,  from  the  size  of  a  pea  to  that  of  a 
hazel  nut,  within  a  centimeter  or  so  of  the  abscess  cavity. 

Answering  Dr.  Meyer,  I  would  say  that  the  patient  never  gets 
more  than  a  quarter  of  a  grain  of  morphin.  That  is  measured  in 
minims.  Usually,  the  patients  get  six  or  seven  minims  of  Magen- 
die  solution.  The  amount  of  cocaine  is  never  more  than  a  dram. 
The  method  of  cocainization  is  with  a  Cohen  applicator.  Make 
an  application  to  the  base  of  the  tongue,  and  then  the  cushion  of 
the  epiglottis.  With  an  applicator  syringe  at  the  same  time,  you 
touch  the  larynx  and  inject  a  drop  of  cocaine.  Then  wait  five 
minutes  and  do  it  again.  Use  an  atomizer  and  spray  the  trachea 
with  three  or  four  sprays  of  a  ten  per  cent  cocaine.  Then,  as  the 
bronchoscope  is  passed,  make  one  application  to  the  carina. 

Answering  the  questions,  I  would  say  that  I  know  of  one  case  in 
which  outside  drainage  was  done,  and  several  cases  in  which  olive 
oil  and  iodin  were  used  by  the  general  surgeon.  I  always  broncho- 
scope the  patient  in  the  reclining  position,  and  usually  employ  a 
7  m.  m.  tube.  I  expect  to  have  a  5  m.  m.  tube  to  get  into  the 
smaller  bronchi.  I  do  not  believe  that  any  of  the  solution  stays 
there,  but  the  reason  for  injecting  the  saline  solution  is  to  soften 
up  and  liquify  the  pus  that  I  did  not  seem  to  be  able  to  suck  out 
with  our  aspiration  apparatus.  Following  Yankauer's  technic,  I 
injected  eight  ounces  and  sucked  it  out.  Knowing  that  Dr.  Lynah 
w^as  injecting  these  lung  abscesses  and  radiographing  them,  and 
hearing  that  he  was  curing  them,  I  decided  to  use  bismuth.  At 
first  I  used  bismuth  subnitrate;  but  later  I  changed  it  to  bismuth 
subcarbonate.  I  have  never  used  iodin.  In  regard  to  the  danger 
of  hemorrhage  in  tuberculous  cases,  when  I  was  working  at  the 
Riverside  Hospital,  I  irrigated  a  number  of  abscesses,  with  nega- 
tive results.  If  any  cases  showed  a  tendency  to  bleeding,  I  dis- 
continued the  use  erf  the  bronchoscope  indefinitely. 

Group  Head  Surgery. 

By  B.  R.  Shurly,  M.  D.. 

Detroit,  Mich. 

This  system  will  win  or  fail  if  guiding  hands  steer  it  safely  from 
the  shoals  of  commercialism  and  fee  splitting.  If  efficiency  and 
humanitarianism  are  not  sacrificed  by  greed,  disloyalty,  lack  of 
harmony  and  cooperation,  the  group  system  is  sure  to  win. 

The  advantages  to  the  patient  are  self-evident.  He  realizes  fully 
the  necessity  of  laboratory.  X-ray  and  dental  examinations  and 
hospital  observation  at  a  fair  fee. 

The  group  system  adds  the  danger  of  machine  diagnosis  and 
repair  shop  methods.  It  is  said  that  one  of  our  automobile  hospi- 
tals is  so  highly  specialized  that  the  operating  room  similizes  the 
assembling  plant  to  such  an  extent  that  one  man  prepares  the 
field,  a  second  makes  the  incision,  a  third  operates,  a  fourth  sews 
up  the  wounds,  and  a  fifth  puts  on  the  dressing,  while  the  sixth, 
the  anesthetist,  moves  the  patient  to  his  room,  and  a  seventh 
brings  in  another  patient.  Humanitarianism  is  so  far  removed 
that  the  eighth  who  takes  the  history  is  the  only  one  who  can 
recognize  the  patient  on  the  street  some  weeks  later,  if  the  patient 
is  lucky  enough  to  get  there. 
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Group  head  surgery  must  be  affiliated  with,  or  control  a  head 
hospital  and  teaching  opportunities  to  be  scientifically  progressive 
and  efficient. 

In  our  own  specialty,  at  the  beginning  of  the  war,  regular  medical 
officers  were  assigned  to  duty  as  eye,  ear,  nose  and  throat  spe- 
cialists, who  were  usually  without  interest  or  training  in  the  work. 
Your  committee  -changed  this  immediately.  Group  head  surgical 
units  were  organized  and  successfully  performed  enormous  labor 
in  this  country  and  abroad.  The  original  estimate  of  200  beds  in 
a  1000-bed  hospital  devoted  to  Army  Hospital  work  was  approxi- 
mately correct. 

ADVANTAGES    OF   GROUP   PRACTICE. 

The  advantages  of  group  practice  are,  first,  better  diagnosis  and 
scientific  work,  cooperation,  mutual  interest,  conservation  of  effort, 
quick  service  to  the  profession  and  the  public,  the  division  of 
labor,  specialization  along  lines  particularly  interesting  to  the 
individual,  the  pleasure  of  working  among  the  sick  v^■here  no  man 
thinks  he  owns  the  case,  co-operative  system  in  buying  of  instru- 
ments and  general  equipment,  conservation  of  office  space,  the 
use  of  team  work  at  all  times  of  the  day  or  night,  the  practical 
value  of  an  office  and  hospital  together  that  can  be  operated  by 
the  same  staff  for  the  mutual  advantage  of  the  patient  and  the 
practitioner. 

If  state  and  industrial  medicine  with  health  insurance  are  to 
absorb  private  practice,  it  will  be  necessary  to  adopt  a  feudal 
group  system  to  protect  the  practitioner  and  the  public  who  de- 
mand private  service.  It  will  be  of  advantage  in  case  state  medi- 
cine and  state  hospitals  increase  to  combine  with  other  groups  for 
their  personal  protection  and  existence.  The  success  of  the  group 
is  in  relation  to  the  ordinary  attribtites  of  industry,  intelligence, 
harmony  and  a  spirit  of  co-operation,  all  of  which  characteristics 
ultmately  receive  their  full  reward. 

DISADVANTAGES    OF   GROUP    PRACTICE^. 

The  personal  equation  is  lost  between  the  physician  and  the 
patient;  the  machine  and  dispensary  methods  prevail,  unless  care- 
fully guarded.  It  is  difficult  to  obtain  a  group  of  men  who  are 
temperamentally  fitted  to  associate  in  harmonious  endeavor.  It 
is  difficult  to  find  practitioners  who  will  always  operate  under  the 
Golden  Rule,  but  as  this  is  difficult  in  almost  any  walk  of  life,  it 
may  not  be  considered  as  a  disadvantage.  It  is  difficult  to  obtain 
men  who  do  not  overestimate  their  personal  value  and  who  enter- 
tain sufficient  broad  and  humanitarian  views  to  handle  patients 
properly. 

Report  of  Cases  of  Cancer  of  the    Esophagus  Treated   by    Radium, 

By  D.  C.  Greene,  M.  D.. 

Boston,  Mass. 

It  is  remarkable  that  cancer  in  the  esophagus  is  in  the  majority 
of  cases  well  advanced  before  the  patients  begin  to  be  troubled  by 
difficulty  in  swallowing.  This  accounts  in  part  for  the  signally 
unsuccessful    results   of   treatment    in    a    curative   wav.     Pain    has 
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been  frequently  absent,  especially  when  the  middle  and  lower  thirds 
of  the  esophagus  have  been  the  regions  involved.  The  most  favor- 
able location  for  early  recognition  is  in  the  upper  end  of  the 
esophagus,  because  here  as  a  rule  dysphagia  and  pain  occur  rela- 
tively early. 

In  the  treatment  of  cancer  of  the  esophagus  with  radium  we  are 
confronted  with  serious  obstacles.  Esophagoscopy  has  rendered 
the  diagnosis  of  the  site  and  nature  of  the  lesion  a  relatively 
simple  matter,  but  it  is  usually  impossible  to  determine  accurately 
its  size  and  sxtent.  The  surface  application  of  radium  by  means 
of  bougies  loaded  with  radium  tubes,  has  in  our  hands  been  pro- 
ductive of  only  discomfort  and  aggravation  of  symptoms  without 
any  beneficial  results.  This  method  was  at  best  inaccurate  and 
apt  to  cause  burns  of  the  normal  epithelium  on  account  of  the 
dislodgement  of  the  applicator  from  the  original  position  in  which 
it  was  placed.  The  method  of  permanent  implantation  of  small 
tubes  of  the  emanation  seemed  to  be  worth  trial  and  during  the 
past  year  I  have  treated  a  series  of  eighteen  cases  by  this  method. 
Radium  seeds  of  a  value  from  one  to  three  millicuries  have  been 
shown  to  have  an  area  of  effective  radiation  of  about  one  centi- 
meter. The  destruction  of  the  radium  is  an  element  of  danger 
which  must  be  reckoned  with  in  placing  the  seeds,  since  perfora- 
tion of  the  wall  of  the  esophagus  into  the  aorta  or  into  a  bronchus 
may  result  from  an  implantation  too  close  to  the  outer  wall. 

The  technic  of  the  method  employed  has  been  as  follows:  Under 
ether  a  medium  sized  Mosher  esophagoscope  is  passed  down  to  the 
growth,  the  field  is  cleared  by  suction,  and  a  seed  inserted  into 
the  most  prominent  portion  of  the  growth  to  a  depth  of  about  a 
centimeter.  The  trocar  used  for  this  purpose  is  made  of  sufficient 
length  to  be  passed  through  a  17-inch  esophagoscope  and  sufficiently 
heavy  and  rigid  not  to  bend  enough  to  interfere  with  accurate 
placing  and  insertion  of  the  point  when  the  instrument  is  held  at 
its  proximal  end.  The  usual  dosage  has  been  about  5  m.  c.  in  single 
tubes  or  distributed  in  two  or  three  tubes. 

The  following  history  is  presented  as  typical:  A  woman  55  years, 
consulted  me  on  December  9,  1920,  on  account  of  difficulty  iii 
swallowing,  first  noticed  six  months  previously.  For  the  past  two 
months  she  had  been  able  to  take  nothing  but  liquids  and  these 
with  increasing  difficulty.  There  had  been  marked  loss  of  weight 
and  she  presented  a  decidedly  emaciated  appearance.  XTrays 
taken  before  I  saw  her  showed  a  constriction  of  the  esophagus 
just  below  the  arch  of  the  aorta,  extending  about  four  inches 
downward.  On  December  16th  esophagoscopic  examination 
showed  a  red  granular  tumor  mass  obstructing  the  lumen  at  ten 
and  three-quarters  Inches  from  the  teeth.  This  mass  appeared  to 
be  growing  from  the  right  side,  from  about  three-quarters  of  the 
circumference.  A  very  small  lumen  could  be  seen  in  the  left 
anterior  quadrant.  A  specimen  was  removed  for  examination  and 
one  seed,  7  m.  c,  was  inserted  into  the  center  of  the  presenting 
mass.  A  No.  26  French  bougie  was  passed  into  the  stomach.  His- 
tologic examination  of  the  specimen  was  made  by  Dr.  J.  H.  Wright, 
who  reported  squamous  cell  carcinoma.  This  patient  had  two 
subsequent    treatments    at    three    and    four-week    intervals.     The 
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esophagos<;opic  examinations  showed  some  sloughing  and  ulcera- 
tion of  the  region  of  the  insertion  of  the  seed,  but  no  noticeable 
change  in  the  size  of  the  lumen.  The  patient  got  along  fairly  com- 
fortable for  three  months  and  had  no  difficulty  in  swallowing 
liquids  during  this  time,  and  the  weight  remained  almost  station- 
ary. During  the  latter  part  of  March  she  began  to  be  troubled  by 
cough  on  taking  nourishment.  This  became  so  severe  that  a  gas- 
trostomy was  advised  and  performed  on  March  30th.  Five  days 
later  she  had  a  severe  hemoptysis  and  died.  The  autopsy  showed 
an  annular  carcinomatous  mass  involving  the  wall  of  the  esophagus 
for  about  five  inches  from  the  level  of  the  bifurcation  downward. 
There  was  a  posterior  fistula  into  the  aorta  and  an  anterior  one 
into  the  left  primary  bronchus.  The  latter  lesion  undoubtedly  was 
responsible  for  the  onset  of  cough. 

In  only  one  case  was  a  definite  view  of  the  whole  tumor  ob- 
tained, and  an  opportunity  given  to  insert  the  radium  effectively. 
The  tumor  in  this  case  was  situated  on  the  anterior  wall  back  of 
the  cricoid. 

In  general,  it  may  be  stated  that  patients  can  be  given  a  moder- 
ate degree  of  relief  for  two  or  three  months  by  this  method.  It 
has  been  possible  to  accomplish  this  degree  of  palliation  with 
relatively  little  discomfort  from  the  treatment.  Of  the  eighteen 
cases  treated  by  this  method,  fifteen  were  males  and  three  were 
females.  The  tumor  was  located  in  the  upper  third  of  the  esopha- 
gus in  six,  in  the  middle  third  in  three,  and  in  the  lower  third  in 
nine  cases.  The  youngest  was  4.5  and  the  oldest  65  years  of  age. 
The  average  age  was  57  years.  The  average  dura'tion  of  life  after 
beginning  treatment  was  three  and  a  half  months.  Four  patients 
are  under  treatment.  Only  one  of  these  is  showing  definite  im- 
provement in  the  local  condition  and  in  general  health.  Another, 
who  has  been  under  treatment  for  five  months,  is  gaining  in  weight 
and  swallowing  better,  but  the  local  process  as  shown  by  the 
esophagoscope  is  still  active.  The  remaining  two  are  rapidly  fail- 
ing. One  of  these  has  been  under  treatment  seven  months  and  the 
other  five  months.  In  nearly  every  instance  the  patient  was  able 
to  swallow  liquids  up  to  the  end  and  gastrostomy  was  advised 
only  twice. 

Report  of  a  Case  of  Carcinoma  of  the  Larynx,  and  One  of  Sarcoma 

of  the  Nasopharynx  Treated  With  Radium. 

By  John  R.  Winslow,  M.  D., 

Baltimore,  Md. 

The  first  was  a  male  aged  5G.  Dysphasria  and  dyspnea:  fairly 
clear  voice;  rapid  loss  of  flesh.  Sputum  and  Wasserman  negative. 
Duration  of  symptoms,  nine  months. 

There  v\^as  a  large  lobulated  intralaiyngeal  tumor,  smooth,  red  and 
v.-lthout  ulceration.  It  was  apparently  attached  to  the  left  arty- 
cartilage,  with  a  tongue-like  projection  into  the  hypopharynx. 

Although  the  larynx  was  almost  completely  filled  by  the  growth, 
the  dyspnoea  was  not  striking.  Removal  of  specimen  diagnosed 
to  be  carcinoma. 
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Preliminary  tracheotomy  followed  by  seven  hours  of  radiation, 
externally  screened  by  three  millimeters  of  lead,  and  held  at  a 
distance  of  one  centimeter  from  the  skin. 

This  was  succeeded  by  immediate  dysphagia  and  a  bad  skin  burn 
with  ulceration  of  the  neck.     This  took  one  year  to  heal. 

In  about  two  weeks  all  symptoms  relative  to  breathing  or  swal- 
lowinjr  disappeared  and  within  a  month  all  trace  of  the  growth 
had  vanished. 

The  second  case  was  that  of  a  white  boy,  aged  19,  who  had 
difficLilty  of  breathing  through  the  left  nostril.  He  was  a  mouth 
breather,  speech  thick  and  nasal. 

A  voluminous  tumor  was  found  in  the  epipharynx,  with  smooth 
surface  and  firm  to  touch.     Specimen  showed  sarcoma. 

Tracheotomy,  with  subsequent  removal  of  the  grow^th.  Recur- 
rence in  about  two  months.  This  was  treated  by  radium,  partly 
by  direct  contact,  but  mainly  by  needles  inserted  into  the  growth. 
Because  of  unavoidable  interruptions,  treatment  was  extended  over 
more  than  two  years.  Patient  has  been  free  from  symptoms  of 
growth  for  about  a  year. 

Radium    Emanation;    Its  Advantages  Over   Radium  for   Use   in   the 

Upper  Air  Passages.     A   New  Way  of  Applying   It. 

By  Otto  T.  Freer,  M.  D., 

Chicago,  111. 

The  limited  distance  to  which  the  radium  rays  are  therapeutically 
effective  is  in  part  due  to  their  divergence  in  all  directions  in  the 
matter  of  light  rays  so  that  only  moderately  far  from  their  source 
they  become  too  far  apart  to  influence  materiallj-  morbid  states. 
The  greater  the  amount  of  radium  or  its  emanation  placed  at  the 
source,  however,  the  greater  will  be  the  distance  to  which  rays 
sufficiently  close  together  to  give  the  required  therapeutic  effect 
will  be  projected. 

Radium  applications  to  the  larynx  and  laryngopharynx  are  the 
most  difficult  regions  for  exact  and  prolonged  applications  of  ra- 
dium emanation.  The  applicator  is  passed  into  the  larynx  with 
the  aid  of  the  larjmgeal  mirror,  as  in  ordinary  swabbing  of  the 
larynx.  Only  for  the  papillomas  of  childhood  are  suspension  laryn- 
goscopy and  a  straight  aoplicalor  needed.  The  larynx  is  anesthe- 
tized with  a  5%  spray  of  cocaine,  followed  soon  by  swabbing  the 
laryngeal  interior  with  pure  cocaine  flakes  upon  a  moist  sw^ab. 
The  clamp  is  then  put  on  with  the  help  of  an  assistant.  Anesthe- 
sin  powder  is  then  puffed  into  the  pharynx  and  larynx  to  heighten 
the  local  insensibility.  It  intensifies  the  action  of  the  cocaine  and 
quiets  the  retching  caused  at  times  by  cocaine  in  certain  throats. 
The  applicator  is  now  introduced,  the  screen  being  placed  exactly 
upon  the  spot  in  the  glottis,  upper  larynx  or  fossapyriformis,  where 
it  is  wanted,  while  the  assistant  guides  the  vertical  stem  of  the 
applicator  into  the  open  jaws  of  the  clamp.  He  instahely  closes 
upon  it  when  the  screen  is  in  the  right  place,  where  it  stays  until 
the  clam.p  is  opened.  The  saliva  pump  is  then  started  and  the 
patient  left  to  himself  in  the  assistant's  care.  Should  retching 
occur  after  a  time,  anesthesin  powder  or  a  little  cocaine  spraying 
will  usually  stop  it  without  the  removal  of  the  applicator,  but  if 
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it  becomes  violent,  the  applicator  is  taken  out,  cocaine  sprayed 
into  the  throat  and  the  applicator  replaced.  Retching  may  often 
be  prevented  if  the  patient  retain  his  napkin  hold  upon  the  tongue 
during  the  session.  Some  patients  quietly  endure  the  presence  of 
the  applicator  for  an  hour  or  more;  others  need  it  taken  out  once 
or  twice  in  an  hourly  session. 

For  applications  to  the  tonsil  and  faucial  regions,  an  applicator  is 
used  that  lacks  the  laryngeal  bend. 

For  nasal  applications  a  headband  is  used,  upon  whose  forehead 
four  small  clamps  are  fastened.  They  consist  merely  of  a  piece  of 
bra.ss  tubing  opened  widely  enough  on  one  side  to  admit  length- 
wise a  stem  of  copper  wire  with  a  capsular  screen  soldered  to  its 
end.  A  set  screw  penetrates  the  wall  of  the  tube  and  fixes  the 
stem  at  any  point  desired.  The  small  clamps  are  affixed  to  the 
forehead  plate  upon  their  unopened  sides.  By  proper  bending  of 
the  wire  stem  the  screen  may  be  made  to  fit  into  the  desired  place 
in  the  nasal  cavity,  or  pernasally,  in  the  nasopharynx,  where  it  is 
held  in  place  by  closing  the  clamp. 

Six  laryngeal  carcinomas  and  four  pharyngeal  ones  were  treated 
with  the  applicators  and  emanation.  Mention  of  previous  cases 
treated  with  radium  needling  is  omitted.  Three  of  the  laryngeal 
carcinomas  were  intrinsic,  involving  the  arytenoids,  the  aryepiglot- 
tic  folds  and  fossaepj^iforraes.  Three  were  intrinsic,  involving  the 
right  vocal  cord  in  each  instance.  In  the  extrinsic  cases  the  ap- 
pearance of  the  larynx  became  normal  in  from  four  to  eight  weeks 
after  the  last  treatment,  inspection  showing  no  trace  of  the  growth. 
So  far,  no  patient  has  shown  a  local  relapse,  but  in  one  the  larynx 
has  been  invaded  from  without  by  rapidly  growing  glandular 
tumors.  The  intrinsic  case  patients  permitted  the  use  of  large 
three  and  four-case  screen  in  the  glottis  as  long  as  needed,  for  a 
full  hour  in  several  instances.  In  the  most  extensive  of  the  intrin- 
sic when  first  seen  the  carcinomatous  mass  buried  both  the  right 
vocal  cord  and  ventricular  band,  the  right  side  of  the  laryny  being 
immobile.  There  was  no  ulceration.  Three  weeks  after  the  last 
of  four  intralaryngeal  treatments  of  100  millicurie  hours  each,  the 
patient  recovered  his  voice,  which  had  been  a  hoarse  whisper  for 
half  a  year.  The  right  vocal  cord  regained  some  of  its  motion  and 
became  clearly  outlined,  all  trace  of  the  carcinoma  disappeared. 
This  condition  has  become  stationary,  cicatricial  retraction  binding 
the  right  cord  partly  down.  While  the  disappearance  of  a  carci- 
noma takes  the  number  of  weeks  mentioned,  almost  immediate  im- 
provement in  the  symptoms,  preceding  the  disturbance  of  the 
reaction,  has  been  repeatedly  seen,  as  for  instance,  the  melting 
away  of  the  verrucous  ^xcrescenses  of  a  papillary  carcinoma  of  the 
pharynx  lying  just  above  the  left  arytenoid  body  inside  of  a  week 
after  the  first  raying. 

The  treatment  of  malignant  laryngeal  disease  with  radium  rays 
requires  a  comparatively  large  dose  of  emanation,  from  100  to  200 
millicuries  applied  at  each  sitting,  in  order  to  reduce  the  time  of 
the  raying  to  a  minimum  in  the  irritable  laryngeal  region  and  to 
fiood  the  territory  under  treatment  to  its  utmost  pathologic  limits 
with  rays  sufficiently  close  together  to  destroy  all  microscopic 
carcinomatous  implants.     Small  radium  doses  can  not  do  this. 
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Radium  in  the  Treatment  of  Laryngeal  Carcinoma,  Witli  a  Review 

of  the  Literature. 

By  Fielding  O.  Lewis,  M.  D., 

Philadelphia,  Pa. 

The  writer  treated  sixteen  cases  of  carcinoma  of  the  larynx  with 

radium  since  January,  1917,  with  the  following  results: 

One  case  in  which  total  laryngectomy  had  been  performed,  which 
had  recurrence  in  the  thyroid  gland,  died  six  months  after  oper- 
ation. Another,  in  whom  a  complete  laryngectomy  was  performed 
two  weeks  ago,  has  had  large  doses  of  radium  within  the  larynx, 
and  radium  plaques  applied  externally  for  the  past  year.  While 
doing  nicely,  it  is  too  early  to  record  accurate  results.  Another, 
in  which  thyrotomy  had  been  performed,  with  recurrence  of  the 
disease  in  the  external  wound,  was  treated  by  radium  needles  and 
died  eight  months  after  the  thyrotomy.  One  with  early  involve- 
ment on  the  right  side  of  the  larynx  was  treated  by  radium  needles 
inserted  directly  into  the  growth,  had  early  retrogression,  later 
showed  signs  of  beginning  activity,  was  thyrotomized.  The  patient 
is  still  living  and  there  is  no  evidence  of  recurrence  after  four 
months. 

The  remaining  twelve  cases,  which  were  considered  inoperable 
were  tracheotomized  and  treated  vigorously  by  introducing  needles 
into  the  growth  and  radium  applied  externally. 

In  two  of  these  remaining  twelve  cases  there  was  marked  retro- 
gression of  the  growth,  so  much  so  that  the  site  of  the  lesion  was 
hardly  perceptible,  and  the  patient's  condition  remained  so  for 
many  months.  Recurrence  developed,  and  in  spite  of  the  use  of 
radium,  they  died  in  about  a  year  after  their  first  treatment. 

Out  of  109  cases  above  recorded,  ten  were  living  at  the  time  the 
reports  were  published,  showing  a  mortality  of  about  91  per  cent. 
The  method  of  applying  radium  in  the  cases  which  came  under 
our  observation  was  as  follows:  The  first  three  or  four  cases  were 
treated  by  introducing  the  capsule,  properly  screened,  into  the 
larynx,  after  the  patient  has  been  thoroughly  cocainized,  using  a 
20  per  cent  cocaine  solution  within  the  larynx,  preceded  by  a  hypo- 
dermic of  i/i  grain  of  morphin  sulphate.  The  radium  was  held  in 
position  after  the  manner  described  by  Jackson  and  Janeway.  Later, 
SVs  to  12  V^  m.  g.  needles,  to  which  strings  were  securely  tied,  were 
introduced  into  the  growth,  the  number  depending  upon  the  size  of 
the  lesion.  These  were  left  in  position  in  some  instances  for 
seven  to  twelve  hours.  In  addition  to  the  needles,  external  appli- 
cations were  also  used. 

From  reports,  the  writer  is  of  the  opinion  that  more  recent, 
improved  technic  in  the  use  of  radium  emanations,  as  practiced  at 
the  Memorial  Hospital  in  New  York,  offers  more  encouraging 
results. 

From  the  writer's  experience  and  from  published  reports,  it 
would  seem  that  radium  is  only  indicated  in  the  socalled  inoper- 
able cases  of  carcinoma  of  the  larj'nx,  meaning  those  cases  in 
which  there  is  m.arked  involvement  of  the  cervical  glands,  epi- 
glottis, base  of  the  tongue,  and  the  esophageal  wall.  Its  analgesic 
effect  in  the  cases,  in  moderate  doses,  constitutes  one  of  the  most 
important  benefits.     11  is  valuable  for  those  patients  who  refuse 
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operation.  It  perhaps  exercises  a  beneficial  effect  in  blocking  the 
lymphatics  before  a  radical  operation  upon  the  larynx.  Such  bril- 
liant results  have  been  obtained  in  early  intrinsic  malignancy  of 
the  larynx  by  thyrotomy  that  in  these  cases  radium  should  not  be 
thought  of  except  possibly  as  a  postoperative  measure.  In  the 
more  advanced  type  of  intrinsic  cancer  of  the  larynx,  laryngectomy 
has  prolonged  the  lives  of  many  by  surgeons  in  all  parts  of  the 
world.  Here,  again,  radium  should  not  be  considered  a  means  of 
treatment  except  before  or  after  operations. 

DISCUSSION. 

Dr.  Henry  L.  Swain,  New  Haven,  Conn.:  I  should  like  to  know 
whether  radium  emanations  should  be  used  in  laryngeal  fibromata, 
and  whether  these  growths  will  yield  to  that  treatment. 

Dr.  Henry  L.  Lynah,  New  York:  I  should  like  to  know  whether 
Dr.  Freer  has  made  pathologic  sections  of  any  of  these  cases. 

Dr.  Norval  H.  Pierce,  Chicago:  I  should  say,  without  equivoca- 
tion, that  the  last  case  that  Dr.  Freer  reported  was  one  of  carci- 
noma. The  only  possible  way  to  substantiate  the  diagnosis  was 
by  histologic  study.  Here  was  a  man  within  the  danger  zone  as 
to  age,  who  had  hoarseness,  increasing  since  January  last.  There 
was  distinct  lagging  of  the  cord,  fusiform  growth,  with  more  ulcer- 
ation, I  think,  than  Dr.  Freer  tells  us.  If  this  case  recovers,  my 
enthusiasm  for  radium  treatment  will  be  greatly  increased.  I  wish 
to  accentuate  that,  because  I  believe  that  it  is  a  case  of  carcinoma. 

Dr.  Cornelius  G.  Coakley,  New  York:  I  have  clinically  seen 
similar  lesions  which  had  all  the  appearance  to  me  of  being  car- 
cinoma; and  in  all  these  cases,  I  feel  that  it  is  unwise  to  regard 
the  condition  as  carcinoma.  One  should  remove  a  section,  and  I 
have  been  surprised  how  often  I  have  been  mistaken  in  the  clinical 
phases  when  compared  with  the  pathologist's  report.  Tuberculosis 
simulates  the  signs  in  the  chest,  and  I  think  it  would  be  unwise  to 
consider  it  carcinoma. 

Dr.  Robert  Clyde  Lynch,  New  Orleans,  La.:  I  should  like  to  ask 
whether  there  was  any  effect  on  the  top  of  the  cord  in  the  case 
which  Dr.  Pierce  spoke  of,  and  what  Dr.  Freer  thinks  necessary 
in  order  to  screen  the  normal  half  of  the  larynx  while  exposing 
the  diseased  side? 

Dr.  Henry  L.  Swain:  I  should  like  to  ask  whether  the  flat  con- 
tainer can  be  made  to  screen  one  side  more  than  the  other? 

Dr.  Freer  (closing):  In  respect  to  the  various  questions,  I 
would  say  regarding  sarcoma  that  I  spoke,  perhaps,  a  little  too 
optimistically  about  these  growths;  bnt  my  experience  has  been 
that  they  yield  readily  to  radium,  and  this  is  confirmed  by  the 
literature.  Most  men  speak  of  nasal  sarcomata  as  singularly  good- 
natured  under  radium  treatment.  Many  will  disappear  after  simple 
surgical  work.  Their  good  nature  is  pretty  well  substantiated.  I 
had  similar  success  with  radium  in  the  old  days,  even  when  the 
sarcoma  had  got  back  into  the  nasopharynx  and  eustachian  tube. 
Of  course,  there  are  some  that  will  not  do  it:  but  these  growths 
are  better  natured  than  are  sarcomata  elsewhere.  With  regard  to 
nasopharyngeal  sarcoma,  I  have  not  had  much  experience,  except 
when  it  complicated  nasal  sarcoma.  It  disappeared  then,  with  the 
nasal  sarcoma;   but  I  cannot  speak  authoritatively  on  the  subject. 
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Even  when  Sir  Felix  Semon  was  writing  about  laryngology  and 
took  such  deep  interest  in  carcinoma  of  the  larynx,  it  Avas  regarded 
as  a  dangerous  thing  to  cut  a  piece  off  from  a  carcinoma  in  the 
larynx.  The  danger  of  squeezing  cancer  cells  into  the  larynx  was, 
too,  regarded  as  risky.  When  a  thing  appears  to  be  carcinoma^  I 
do  not  like  to  cut  a  piece  out,  unless  I  intend  to  take  the  whole 
thing  away,  larynx  and  all,  if  it  proves  to  be  such.  If  I  intend  to 
treat  it  with  radium,  to  cut  into  the  growth  may  spoil  my  purpose 
because  the  cells  travel  fast. 

Regarding  Dr.  Coakley's  thought  that  the  cord  was  intact,  I 
would  say  that  I  cut  a  piece  out  of  the  center  of  the  cord,  with  the 
elastic  fibers,  where  there  was  a  chance  of  its  getting  better;  and 
leaving  the  fibres  was  a  bad  thing.  It  looked  like  carcinoma,  and 
there  was  no  reason  to  think  that  it  was  tubercular.  It  is  hard 
to  mistake  tuberculosis  of  tire  larynx.  The  symptoms  indicated 
carcinoma,  and  I  think  that  I  am  justified  in  considering  it  highly 
probable  that  it  is  carcinoma. 

As  to  screening,  we  do  not  want  to  screen  anything  in  the  neigh- 
borhood of  carcinoma.  We  want  to  illuminate  everything  in  the 
large  area  about  carcinoma.  The  carcinoma  is  simply  an  evidence 
of  widespread  intection.  Half  the  neck  may  be  involved.  You 
want  to  effect  all  that  you  can. 

Dr.  D.  Bryson  Delavan,  New  York  City:  Much  time  will  be  re- 
quired to  establish  our  knowledge  of  the  efficacy  of  radium  treat- 
ment in  these  cases.  Meanwhile,  more  must  be  learned  regarding 
the  effects  of  the  treatment.  Many  cases  must  be  treated  and 
they  must  be  kept  under  careful  observation  long  enough  to  deter- 
mine the  ultimate  actual  results.  This  will  require  a  period  of 
years,  rather  than  months.  Again,  the  uses  of  radium  itself  and 
the  possibilities  of  its  action  must  be  better  understood.  For  that 
reason  it  is  most  desirable  that  the  work  of  Madame  Curie,  the 
most  brilliant  investigator  in  this  department,  should  be  continued 
by  her.  At  the  present  time  our  watchword  should  be  "Patience." 
No  doubt  it  may  require  several  years  to  establish  much  regarding 
it,  but  in  the  meantime,  it  would  be  well  to  refrain  from  opposi- 
tion based  upon  theoretical  speculation  and  to  study  the  subject 
judiciously  and  with  open  minds. 

Dr.  Harmon  Smith,  New  York  City:  Radium  has  more  effect  on 
sarcomata  than  on  carcinomata,  and  particularly  lymphosarcomata. 
Those  in  the  nasopharynx  yield  more  readily  and  quickly  than  do 
carcinomata  in  that  region.  The  question  arises  as  to  the  applica- 
tion of  radium  before  or  after  operation.  In  view  of  the  fact  that 
radium  shuts  off  the  channels  by  Avhich  the  growth  is  disseminated, 
I  think  it  should  be  done  before.  A  low  order  of  carcinoma  of  the 
larynx  that  disappears  with  the  application  of  radium  is  likely  to 
make  us  draw  the  wrong  inference.  Unless  we  have  some  more 
definite  evidence  than  the  clinical  observation,  we  cannot  yet  de- 
termine the  effect  of  radium  on  these  growths. 

Dr.  Cornelius  G.  Coakley,  New  York:  I  wonder  whether  the 
method,  as  employed  by  the  Institute  in  New  York,  is  not  more 
generally  known.  They  use  a  pharyngeal  tube,  of  which  the  proxi- 
mal end  is  just  external  to  the  lip.  The  distal  end  passes  over  the 
epiglottis  and  over  the  arytenoid,  and  the  whole  pharynx  is  packed 
with  gauze.     This  does  just  what  Dr.  Winslow's  technic  does,  but  it 
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saves  the  patent  from  tracheotomy  and  is  just  as  easy  to  work 
with;  and  I  am  surprised  that  this  method  is  not  known  and  em- 
ployed more  in  the  reports  in  the  literature.  The  whole  tube  can 
be  easily  taken  out  at  any  time,  if  there  is  respiratory  obstruction; 
but  I  have  never  seen  any  during  even  a  long  anesthesia,  when 
given  in  that  way.  It  seems  to  me  that  the  great  advantage  in 
the  application  of  radium  has  been  by  the  seed  method,  the  use  of 
radium  emanations  being  preferable  to  that  of  radium  salts.  The 
burns  that  were  so  frequently  obtained  in  the  earlier  methods  are 
avoided.  I  wonder  how  necessary  it  is  to  have  such  an  apparatus 
as  was  exhibited  to  us  by  Dr.  Freer.  Dr.  Janeway  was  the  first 
one  that  I  knew  of  to  employ  radium  within  the  larynx,  and  devised 
a  method  by  which  it  could  be  kept  there  for  at  least  two  hours. 
The  statement,  as  he  made  it  to  me,  made  it  seem  possible  that  by 
simply  cocainizing  the  larynx,  one  could  give  the  patient  a  suit- 
able curved  applicator  that  he  could  hold  in  his  larynx  for  two 
hours.  That  was  demonstrated  to  me,  however;  and  I  wonder 
whether  such  an  apparatus  could  not  be  done  away  with.  It  did 
not  seem  possible  to  me  that  the  patient  himself  could  hold  it  in 
contact  with  the  exact  site  of  application  for  the  required  length 
of  time,  but  this  is  so. 

Dr.  Henry  L.  Swain,  New  Haven:  I  wish  to  refer  to  an  expe- 
rience that  I  had,  thanks  to  Dr.  Ingersoll,  with  a  case  of  apparent 
lymphosarcoma  in  the  neck.  The  growth  had  originally  been  in 
the  tonsils,  and  he  had  been  subjected  to  massive  doses  of  radium 
within  and  X-ray  without.  An  impovement  had  resulted  and  abso- 
lute cure  had  apparently  occurred.  The  patient  was  sent  to  me, 
to  see  whether,  later  on.  the  m.an  might  not  need  more  X-ray — he 
living  near  me.  I  had  the  feeling  that  he  did  not.  At  the  Boston 
meeting  we  had  him  come  on;  and  we  saw  him  and  concluded  that 
he  was  well.  He  has  since  died  of  metastasis,  and  numerous  me- 
tastases were  found  in  the  abdominal  glands,  the  liver  and  the  lung. 

The  question  arises:  Did  the  massive  dosage  locally  given  have 
anything  to  do  with  driving  the  thing  in,  as  the  laity  would  put 
it,  and  as  his  family  think?  Or  had  the  case  progressed  so  far 
that  metastasis  had  started  before  the  radium  was  applied?  That 
is  the  probable  solution;  but  we  must  consider  whether  the  absorp- 
tion of  the  products,  when  so  much  living  tissue  is  devitalized,  and 
the  svstem  disposes  of  that  being  formed  at  the  time  of  devitaliza- 
tion, has  anything  to  do  with  the  future  life  of  the  patient..  These 
cases  seem  like  acute  Hodgkin's  disease  in  the  way  that  they  come 
up  so  quickly.  The  tumor  came  quickly  to  its  full  growth,  and 
then  disappeared  again;  and  it  seems  unlikely  that  it  led  to  the 
metastasis  that  occurred. 

Dr.  Coakley  objected  to  calling  the  growth  carcinoma  which  Dr. 
Freer  had  treated.  It  does  not  make  so  much  difference  w^hat  It 
was.     It  seemed  to  be  carcinoma,  and  was  treated  and  got  well. 

Dr.  Lewis  said  something  about  making  radium  application  to 
the  severer  cases.  I  presume  he  meant  the  inoperable  ones.  I 
should  prefer  to  hone  that  very  early  use  of  radium  might  cut  the 
epithelial  changes  and  render  operation  unnecessary. 

Dr.  Arthur  W.  Watson,  Philadelphia:  It  may  be  of  interest  to 
the  Association  to  know  that  the  patient  I  reported  a  few  years 
ago  as  having  been  treated  with  radium,  a  case  of  carcinoma  of 
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the  larynx,  is  still  living  and  perfectly  well.  I  have  examined  hiin 
quite  recently. 

In  regard  to  the  case  reported  by  Dr.  Winslow,  a  fibrosarcoma 
of  the  nasopharynx,  it  has  seemed  curious  to  me  that  in  nearly  all 
cases  of  fibroma  of  the  nasopharynx  that  I  have  seen,  and  I  have 
seen  quite  a  number,  the  pathologist's  report  on  a  portion  removed 
was  sarcoma  or  fibrosarcoma. 

Dr.  James  E.  Logan,  Kansas  City,  Mo.:  The  description  Dr. 
Freer  has  just  given  of  his  method  of  applying  radium  emana- 
tions to  the  interior  of  the  larynx  in  the  treatment  of  malignant 
diseases  of  that  organ  is  very  interesting  and  instructive.  With 
increased  experience  in  this  method  of  procedure  he  will  un- 
doubtedly be  able  to  give  to  the  profession  a  more  comprehensive 
plan  from  which  we  can  accomplish  more  good  than  has  been  our 
experience  of  the  past. 

Dr.  Winslow's  report  of  the  case  treated  by  extralaryngeal  appli- 
cation of  radium  in  which  a  very  severe  burn  followed  and  a  sub- 
sequent marked  improvement  resulted,  may  open  the  way  to  ex- 
ternal application  of  radium  or  its  equivalent,  is  the  method  to  be 
employed  because  of  its  ease  of  application,  but  we  have  a  great 
deal  yet  to  learn  before  we  can  determine  what  method  is  best. 

It  is  interesting  to  note  the  difference  of  opinion  between  path- 
ologists in  the  diagnosis  of  intranasal  tumors.  In  one  of  my  cases 
(Dr.  PYeer  will  remember  the  patient)  I  removed  what  my  path- 
ologist diagnosed  as  a  spindlecelled  sarcoma  of  the  nasopharynx. 
Recurrence  took  place  six  months  later,  at  which  time  I  refused 
to  perform  the  second  operation.  The  patient  went  to  the  Cook 
County  Hospital,  Chicago,  and  the  pathologist  there  diagnosticated 
a  simple  fibroid  tumor.  A  second  operation  was  attempted  and 
the  patient  died  on  the  table.  We  are  never  certain  of  recovery 
in  these  cases. 

Many  years  ago  I  reported  a  case  of  round  celled  sarcoma,  recov- 
ery after  eight  years  of  no  recurrence  after  operation.  The  pa- 
tient finally  died  of  a  sarcoma  of  the  pancreas.  Of  course,  we  have 
all  removed  nasal  growths  with  the  electrolytic  needle  and  also  by 
galvanocautery  without  recurrence,  so  I  take  it  that  we  are  at  least 
progressing.  Recurrences  have  been  prevented  by  the  use  of 
radium  on  tumors  locat-ed  in  other  parts  of  the  body,  suggesting, 
as  I  believe,  that  surgical  interference  in  the  first  place  should  be 
followed  by  the  use  of  radium,  or  as  suggested  by  Dr.  Smith,  we 
might  use  the  X-ray  first,  then  surgery,  and  then  radium. 

Dr  Norval  H.  Pierce,  Chicago:  I  rather  antagonize  the  view 
that  Dr.  Coakley  put  forward  in  regard  to  always  substantiating  the 
laryn^oscopic  diagnosis  of  cancer  of  the  larynx  by  microscopic 
examination.  Of  course,  this  is  a  very  old  and  much  discussed 
question;  and  I  believe  that  it  is  a  dangerous  formula  to  have  such 
extensive  credence  among  laryngologists.  I  have  been  rather  ex- 
tensively criticised  in  Chicago,  by  some  of  my  colleagues,  for  hold- 
ing the  viewpoint  that  whenever  we  can  escape  cutting  into  a  car- 
cinoma of  the  larynx  for  microscopic  examination,  we  should. 
Regarding  the  case  that  Dr.  Freer  reported  today,  which  I  saw: 
Here  was  a  fusifoinn  infiltration  of  the  vocal  cords  in  a  man  sixty 
odd  years  of  age.  The  card  lagged.  He  was  hoarse  from  .January 
until  May.     There  had  been  some  hoarseness  preceding  this.     Ul- 


1120  FORTY-THIRD  ANXUAL  CONGRESS  OF  THE  A. L.  A. 

ceration  was  very  marked  when  the  tumor  was  touched  with  per- 
oxide of  hydrogen.    "WTiat  could  this  have  been? 

First,  we  think  of  carcinoma;  then  tuberculosis,  syphilis  and 
ordinary  lowgrade  inflammation,  socalled.  Against  the  latter  was 
the  fact  that  this  man's  larynx  was  entirely  healthy,  with  the  ex- 
ception of  this  growth  on  the  vocal  cord.  There  were  no  other 
infiltrations;  no  other  thickenings. 

He  had  never  shown  any  evidences  of  tuberculosis.  There  were 
no  tubercle  bacilli  in  his  sputiim.  It  could  not  have  been  tuber- 
culosis. 

It  could  not  have  been  syphilis.  He  had  three  or  four  Wasser- 
manns  made.  He  never  had  had  a  history  of  syphilis.  He  was 
rather  a  moderate  gentleman  in  his  habits.  His  spinal  fluid  had 
been  examined  and  was  negative  to  Wassermann. 

Now,  suppose  we  had  cut  into  this  man,  and  instead  of  being 
impure  scientists,  we  had  become  pure  scientists  and  destroyed 
this  man's  vocal  cord.  That  would  have  been  the  only  way  that 
we  could  have  done  it,  because  it  was  an  intramural  affair.  You 
could  not  have  done  it  from  the  surface.  It  would  have  been  nec- 
essary to  take  a  large  piece  for  diagnosis;  not  a  small  piece.  Then, 
such  enough,  we  have  a  carcinoma  of  the  larynx.  Then  the  picture 
or  prognosis  is  entirely  changed.  At  best,  he  would  have  had  an 
area  of  ulceration  under  radium,  with  a  destroyed  voice.  At  is  it, 
so  far.  Freer  tells  me,  his  voice  is  good  and  the  tumor  has  disap- 
peared. I  would  rather  be  an  impure  scientist  and  have  an  impure 
scientist  handle  the  case  under  these  conditions. 

Dr.  C.  J.  Coakley,  New  York:  Two  or  three  times  a  year  it  hap- 
pens that  cases  are  referred  to  me  for  an  opinion,  in  which  other 
men  whose  opinions  I  regard  as  most  valuable,  have  made  a  diag- 
nosis of  carcinoma  of  the  larynx.  I  invariably,  in  these  cases,  re- 
move a  section,  if  I  am  not  frankly  able  to  confirm  that  diagnosis. 
It  I  find  the  pathologic  report  not  satisfactory,  as  it  may  not  be, 

I  take  a  second  piece  before  I  am  willing  to  submit  that  patient 
to  the  operative  procedure  advised  by  previous  surgeons.  If  you 
are  going  to  carry  out  Dr.  Pierce's  idea,  you  must  not  put  anything 
in  the  larynx,  such  as  a  swab,  which  is  going  to  bruise  it.  I  do  not 
believe  that  Dr.  Freer  has  a  technic  by  which  he  can  remove  the 
larynx  without  bruising  it  and  squeezing  the  epithelial  cells.  Nor 
must  we  put  radium  in,  because  we  are  bruising  the  larynx  also  by 
this  procedure.  I  do  feel  that  it  is  not  wise  to  subject  a  patient  to 
a  serious  operation  without  being  sure  of  your  diagnosis.  No  man 
should  have  a  section  taken  unless  he  is  willing  to  go  on  with  the 
surgical  means  necessary  in  the  case. 

Dr.  H.  H.  Forbes,  New  York  City:  Emanations  are  not  new  to 
lis.  We  have  followed  out,  in  the  radium  work  in  the  hospital,  a 
combined  system.  In  other  words,  while  I  feel  competent  to  put 
in  either  the  needles  or  emanation.  I  do  not  feel  now  that,  with 
our  limited  experience  in  pimply  the  growths  of  the  phar>-nx. 
esophagus  and  larynx.  I  am  in  quite  a  position  to  judge  the  quality 
and  quantity  or  the  type  of  material  to  be  used  in  these  new 
growths.  All  the  men  who  are  interested  in  the  Endoscopic  Asso- 
ciation realize  that,  with  our  technic,  we  are  able,  not  only  to  view 
the  parts,  but  also  to  make  the  examination.     With  Dr.  Coakley,  I 
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feel  that  if  it  is  possible,  we  should  remove  sections.  We  are  then 
able  to  treat  the  cases  and  watch  them. 

There  are  two  or  three  points  that  occur  to  me.  One  is  that  we 
have  discarded  entirely  the  socalled  tubes  or  capsules  in  our  esopha- 
geal and  laryngeal  work.  We  are  using  the  needle.  We  have  not 
the  lacilities  for  preparing  the  seeds  of  the  emanation  element, 
where  the  gas  is  formed.  Whether  we  shall  have  to  come  to  that, 
and  give  up  the  needles,  I  do  not  know.  To  be  candid,  it  seems  to 
me  that  those  who  are  using  the  emanations  are  getting  better 
results  than  we  who  are  using  simply  the  needles.  If  there  is  au 
objection  to  using  the  needle  and  there  is  a  possibility  of  infection 
from  their  use,  the  same  possibility  would  apply  to  the  seeds.  To 
avoid  that,  we  have  used  a  thoroughly  aseptic  method  of  preparing 
the  patient,  with  alcohol  or  iodin  used  over  the  surface  of  the 
growth  before  using  the  needles.  However,  I  do  not  believe  that 
it  is  entirely  the  fault  of  our  method  of  treatment. 

In  regard  to  the  question  of  screening,  I  do  not  feel  that  the 
gentlemen  have  emphasized  it  sufficiently;  and  while  I  have  only 
an  opinion  to  offer,  I  do  not  think  that,  with  an  element  as  active 
as  radium,  we  should  expose  normal  tissues  to  it  yet.  I  cannot 
feel,  in  my  own  mind  that  radium  is  going  in  there  to  destroy 
simply  the  abnormal  tissue  and  not  to  destroy  a  certain  amount 
of  normal  tissue.  .1  think  that  the  reaction  is  going  to  be  on  the 
normal  tissue  also.  Unfortimately,  the  cases  that  we  have  had 
have  not  been  of  the  type  Dr.  Freer  spoke  of  in  reporting  his  case 
of  apparent  cure  in  the  larynx.  I  do  feel,  from  the  advanced  cases 
that  have  come  to  us,  among  which  we  have  had  a  number  of 
deaths,  that  if  I  were  to  see  these  cases  over  again,  I  would  not 
expose  them  to  the  radium  treatment. 

Dr.  Henry  L.  Lynah,  New  York  City:  I  believe  that  most  of  the 
lung  abscesses  are  due  to  aspiration,  because  all  of  the  surgeons 
agree  that  embolic  cases  die  rather  early.  The  patients  which  I 
have  had  the  good  fortune  to  bronchoscope  are  all  still  alive.  In 
washing  out  the  abscess  cavities  as  advised  by  Yankauer,  I  never 
have  been  able  to  recover  any  of  the  solution  by  suction,  for  it  is 
always  coughed  out  through  the  bronchoscopic  tubemouth  as  fast 
as  it  is  injected.  Personally,  I  believe  that  the  dilatation  of  bron- 
chial stenoses  and  the  establishment  of  proper  lung  drainage  is 
what  improves  the  cases.  I  only  use  suction  after  bronchoscopic 
di'atation,  and  seem  to  have  obtained  some  results.  Bleeding, 
edematous  and  fungating  granulations  are  always  touched  with  ten 
to  twenty  percent  nitrate  of  silver.  As  to  the  injections  of  bismuth 
subcarbonate  in  olive  oil,  that  was  not  done  with  any  idea  of 
curing  the  cases,  but  was  purely  for  purposes  of  definite  localiza- 
tion of  the  abscess  cavity.  All  of  the  patients,  however,  improved. 
Dr.  Wm.  H.  Stewart  attributed  the  improvement  to  the  secondary 
action  of  the  X-ray  on  the  metallic  substance  in  the  lung.  We 
have  had  bismuth  remain  in  the  lung  for  ten  months  after  injection, 
but  often  when  the  bismuth  disappears  the  abscess  is  healed. 

In  cases  following  tonsillectomy  early  bronchoscopic  examination 
is  always  indicated  while  the  process  is  in  the  pneumonic  stage 
and  before  definite  cavitation  has  taken  place.  We  have  had  some 
startling    recoveries    in    these    early    cases    after    removal    of    the 
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sloughs  from  the  edematous  bronchus  and  bronchial  dilatation  and 
aspiration. 

Dr.  Robert  Clyde  Lynch,  New  Orleans:  I  have  had  seven  cases 
of  which  four  have  died.  They  were  treated  by  the  use  of  needles. 
I  have  used  only  twenty-five  milligrams  of  radium.  The  needles 
were  planted  right  into  the  growth  and  left  for  four,  six,  eight 
and  twelve  hours  at  a  time.  We  made  the  patients  more  uncom- 
fortable by  this  procedure,  instead  of  giving  them  analgesia.  They 
suffered  more  intensely  than  if  they  had  been  left  alone;  and  I 
believe  that  they  died  sooner  than  they  otherwise  would  have. 

Talking  about  Dr.  Smith's  remark  concerning  a  case  that  he  re- 
ported, two  or  three  years  ago,  in  which  he  did  laryngectomy  after 
a  previous  application  of  radium,  the  cuts  show  what  looks  like 
■cartilaginous  tissue.  There  was  tremendous  sloughing  of  the  parts, 
and  the  man  died  from  the  sloughing  process. 

If  operation  is  decided  on.  the  time  for  the  application  of  radium 
Is  after  the  operation,  rather  than  before,  on  that  account. 

I  want  to  ask  Dr.  Freer  whether  the  radium  seeds  that  he  used 
contain  four  hundred  millicuries  of  radium.  Dr.  Freer's  results 
were  so  different  from  those  that  I  have  been  able  to  see  in  the 
cases  of  the  men  who  have  been  using  radium  in  my  section  of 
the  country  and  in  the  reports  from  other  sections,  that  I  was  won- 
dering whether  the  tremendous  difference  in  the  content  of  the  ele- 
ment used  accounted  for  his  results  as  compared-with  ours.  In  my 
section  of  the  country,  we  are  disposed  to  be  a  little  pessimistic 
about  the  results  of  radium  around  the  mouth  and  upper  esophagus. 
Our  results,  not  only  in  my  own  hands,  but  also  in  those  of  Matas 
and  Miller,  and  those  who  had  considerable  experience  in  operative 
work  in  the  mouth  and  throat,  are  poor,  and,  in  a  general  way.  we 
are  disposed  to  be  pessimistic  about  the  results  obtained  in  the 
mouth,  pharynx  and  upper  esophagus. 

Dr.  D.  Crosby  Greene,  Boston,  Mass.  (closing):  I  wish  to  call 
attention  to  the  fact  that  I  did  not  claim  in  my  paper  to  have  cured 
any  patients,  but  that  they  had  been  relieved.  The  method  has 
been  palliative  in  the  majority  of  cases.  With  seed  implantations 
one  gets  necrosis  of  the  part  of  the  tumor  which  presents  in  the 
lumen.  The  patients  have  reported  as  being  more  comfortable 
and  swallowing  better.  The  end  results  have,  however,  been  bad 
in  all  but  one  case.  Nevertheless,  I  think  that  the  method  gives 
some  promise  of  accomplishing  more,  so  I  intend  to  continue  its 
"use,  hoping  to  gain  increasing  effectiveness  by  combining  its  use 
with  that  of  Dr.  Duane's  new  X-ray  apparatus,  which  promises  to 
be  more  effective  than  anything  yet  produced  in  that  line.  With 
regard  to  Dr.  Freer's  apparatus.  I  feel  that  in  the  face  of  the  results 
that  he  has  reported,  if  he  continues  to  get  such  results,  we  must 
acknowledge  that  he  has  made  a  great  advance  in  the  application 
of  radiation  within  the  larynx.  Our  experience  at  the  Huntington 
Hospital  has  not  been  like  his.  We  have  had  some  good  results 
from  radiation  and  I  expect  to  show  next  week  in  Boston  two  cases 
of  apparent  cure  of  cancer  of  the  larynx  by  radiation.  In  one  case 
one  and  a  half  years,  and  in  the  other  two  years,  have  elapsed 
since  the  procedure  was  undertaken.  Our  results  following  the 
method  of  surface  application  of  the  radium  to  the  larjiix  have 
not  been  so  successful  as  Dr.  Freer's.     We  have  not  had  such  an 
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ingenious  method  of  application  as  he  has  produced  and  I  wish  to 
pay  tribute  to  his  ingenuity  and  skill  in  administrating  radium  in 
this  way.  I  have  found  almost  always  a  considerable  amount  of  in- 
flammatory reaction  following  the  application  of  radium  in  the 
larynx;  so  much  so  that  I  have  performed  as  a  routine,  preliminary 
tracheotomy.  This  does  no  harm  and  is  the  only  way  to  forestall 
sevede  dyspnea  which  is  apt  to  come  on  during  the  period  of  reac- 
tion, so  that  the  cure  can  be  attributed  to  the  radium  only.  But 
our  records  of  surface  application  to  the  larynx  have  not  been 
as  successful  as  Dr.  Freer's.  We  have  not  had  such  an  ingenious 
method  of  application  as  he  has  produced,  and  I  wish  to  pay  tribute 
to  his  remarkable  ingenuity  and  skill  in  administeding  the  radium 
emanations  in  this  way.  I  have  found,  almost  invariably,  a  con- 
siderable amount  of  reaction  after  the  application  of  radium  in 
the  larynx;  so  much  so,  that  I  do  a  tracheootomy  beforehand.  It 
does  not  do  harm  in  these  cases,  particularly  if  there  is  sufficient 
infiltration  to  nadrow  the  space  so  that  breathing  is  difficult.  Any- 
way, I  think  that  it  does  good  in  itself,  and  avoids  the  danger  of 
acute  stenosis  of  the  larynx  in  the  bad  cases. 

Dr.  John  R.  Wilson,  Baltimore  (closing) :  The  important  point 
in  these  cases  is  diagnosis.  For  that,  unless  exceptionally,  we 
are  dependent  upon  the  pathologist.  To  make  sure,  I  resorted  to 
three  pathologists,  and  none  of  them  agreed.  The  last  examination 
was  made  of  an  alcoholic  specimen,  some  two  years  after  the 
operation.  It  is  possible  that,  by  maceration,  the  appearances  were 
altered  in  some  way;  so  that  what  was  originally  a  roundcelled 
sarcoma  gave  the  appearance  of  a  spindlecelled  sacroma  or  fibro- 
sarcoma. I  do  not  know  whether  that  is  possible  or  not.  The 
larj'ngeal  case  that  I  reported  could  have  been  treated  by  any 
method.  It  happened  that  at  that  time  the  more  recent  methods 
were  not  known.  The  skin  burn  vras  due  to  inexperience,  as  it 
was  one  of  the  first  cases  of  laryngeal  tumor  treated  in  this  insti- 
tution. It  seems  to  me  that  Dr.  Freer's  doses  are  enormous.  I  am 
not  responsible  for  the  physical  side  of  the  treatment.  The  tubes 
given  me  were  represented  as  emanations  of  pure  gamma  rays. 
How  they  get  the  gamma  rays  isolated,  I  do  not  know.  They  were 
handed  to  me  as  pure  gamma  rays,  and  were  certainly  active. 

Dr.  Fielding  O.  Lewis,  Philadelphia  (closing):  Relative  to  the 
length  of  time  that  the  patients  are  able  to  retain  these  applica- 
tions in  the  larynx,  I  might  say  that  we  used  preliminary  trache- 
otomy in  our  cases,  because  we  found  that  the  reaction  was  so 
severe  that  tracheotomy  had  to  be  done  later.  There  was  also  an 
added  advantage  in  putting  the  larynx  at  rest.  Dr.  Swain  stated 
that  he  would  prefer  to  use  radium  in  early  cases  of  carcinoma  of 
the  larynx.  I  feel  differently,  because  in  cases  treated  by  radium 
there  are  so  few  cured;  whereas,  in  thyroidotomy,  about  75  or  80 
per  cent  of  cures  are  obtained  v/hen  the  cases  are  seen  early. 

Regarding  biopsy,  I  feel  that  there  are  borderline  cases  in  which 
it  is  necessary  to  remove  a  specimen.  In  the  case  of  an  old  man 
that  I  saw  six  months  ago.  in  which  I  asked  Dr.  Jackson  to  co- 
operate, there  was  a  small  ulcerated  growth  of  a  few  months' 
duration  on  the  vocal  cord.  His  Wassermann  and  other  examina- 
tions were  negative  by  direct  larynogoscopy.  I  removed  the  growth 
in  toto;  and  histologic  examination  of  the  growth  showed  it  to  be 
simply  a  papilloma  with  an  ulcerated  surface. 
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